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. 8YSTID USERIS MANUAL
'.?REFACE

THIS  DOCUMENT nescnxsss THE USE OF THE COMPUTER PROGRAN
_.svswzo  UNDER THE UNIVAE = EXEC8, LEVEL 31 DPERATING'28§$TEM.'j¥
. THE vsasxau OF 8YSTID PROGRAM asscn:aso zw;'fazs MANUAL WAS
"‘ENHﬁNéED‘ UNDER CONTRACT. NA39-13?79. 'A DESIGN _ANALvsisu AND
'CDMPUTER'AIDED PERFORMANCE" EVALUATION up THE SHUTTLE ORBITER
'ELECTRICAL PDNER SYSTEﬁ' ‘ |

. 'svafzo. ‘wAs ,nazs:NALL? DEVELGPEQ "FOR  THE a:muL#bem nF o
| COMMUNICATION  SYSTEMS UNDER CONTRACTS NAS9=10832, I'SYSTID =
 SYSTEM  TImME 'DQHAxm'sxnuLkvxaN PéﬂGﬁAﬁl'AND‘NASG-11?43, tADVANCED
cpMMuNIcAfxnﬁf SYSTEM TINE DDHAIN MODELING Tzcﬁnxauss" THE ORY
GINAL vensxums DPERATED UNDER THE UNIVAC EXEC 2 OPERATING SYSTEM.

ngE‘:MunﬁLs. nEacR:BEo‘.zN'TH:a'bncuMsﬂw ARE THOSE WHICH WERE
CAVAILABLE - IN  THE ORIGINAL VEESIaNs oF svéitﬁ. THE POMER
SYSTEM MODEL LIBRARY DEVELDPED uwoen THE CGNTRAﬁT AﬁE THE aus;ecr
~ OF ANOTHER DDCUMENT._
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" 1. 'PROGRAM DESCRIPTION

SYSTID I8 A svsrsm DF COMPUTER ROUTINES wHIEH PROVIDES THE
ANALYST WITH 4 'PDWERFUL TDQL FOR THE TRANSIENT SIMULATIGN AND
_ANALvszs oF chPLEx SYSTEMS, SYSTID WAS INITIALLY DEVELOPED FOR
THE  SINULATION OF  COMMUNICATIONS - SYSTEMS, ALTHAUGH  OTHER
caﬁrrﬂucUS‘:sySTaMs HAVE-BEEN‘SIMULATED. A. Lrieénv‘oﬁ MDDELS FOR

L'pcwea”‘sfsfsﬁs HAS RECENTLY BEEN. DEVELQPED PDR APPLICATION ru THE
:spacs SHUTTLE POMER svsvﬁm.-

SYST:D ;ACCEPTS.“AS INPUT A TDPGLGGICAL vaLacx-aox{'§£5cézp-
. TION oF - A',SYSTEH, AUTUMATICAkLY GENERATES THE 'Appnopanfa
. ALGORITHMS, 'AND THEN Pnoczsns Tm EXECUTE THE SIMULATIDN PROGRAM,
THUS  THE USER 18 NOT NEGESSARILY REQUIRED TO WRITE THE . ALGARITHMS

IN A EGMPUTER LANGUAGE NOR POSSESS A GREAT FACILITY TN QDMPUTER[-‘

| pansRAnmst. THE SYSTEM DESCRIPTIGN; INCLUDING BOTH TOPOLOGY AND
_ ELEMENT INFDRMATION, IS - SUPPLIED TO THE PROGRAM IN A FREE~FORM,-
" USER GONIRBLLED ENGINEERING LANGUAGE WHICH 1S EASTLY LEARNED,

| : sfarzo UFFERB‘THE USER_ENDRHDUSFLEXIBILif?‘IQ‘THE éEP§ESEM¥

TATION OF SYSTEM EIEMENTS. I.E.,'1aLaaK.aaiEsf; AN_ELEMENT MAY BE

DEFINED ASt o ER
(1) A'SYSTIDTLIBRARY MODEL o e

" (2) A USER WRITTEN, TEMPORARY $YSTID MODEL -
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f3) A FORTRAN. ARITHMETIC EXPRESSION INVOLVING ~ANY.
INTRINSIC SYSTID PARAMETER, CONSTANT, VARIABLE,
“FDRTRAN . LIBRARY FUNCTIONS, = S8YSTID LIBRARY
~FUNCTION,  MODEL 'NDDES, AND ANY ‘USER - SUPPLIED
FGRTRAM FUNCTION, ’ : B
. IN ADDITIDNp FORTRAN DECLARATIGN AND EXECUTABLE STATEMENTB MAY BE

‘ INTERMIXED WITH THE TﬂPQLDGIﬁAL PRDELEH DESCRIPTIDN. L :

THE: SYSTID HUDEL LIBRARY 'cuwsrsvsr'af A SET'hF QQMPUTERj‘
ARDUTINESa EITHER WRITTEN IN PORTRAN OR 8YSTID, WHICH WAVE BEEN
STORED ON A LIBRARY FILE AND CATALOGED 0 THE 8Y$TID a:necrnav.
THE usER. AT ANY TINE, CAN MBDIFY OR REPLACE THE L:aRAnv AND
DIRECTORY A8 HE-MAY CHOOSE==THUS EVERY USER AN EASILY cnzArE H18
OWN LIBRARY. | ONE uu:aus CHARACTERISTIC OF- SYSTID 18 THE CAPABI=
LITY OF NESTING 'MODELS,  THAT 18, ANY HDDEL LOR ‘SYSTEN) CaN
_gsFERENce_ OTHER  MODELS OTHER, THAN. ITSELF, . THE NFST!MG FEATURE

PRDVIDES” THE“U&ER‘ wrrﬂ THE Tans* NECESSARY Ta aurun A MGDEL .

LIBRARY - TO surT H18 NEEDS BASED. UPON A CANONIC SET OF MDQELS. AN
EXAMPLE MIGHT BE A nscsxvsn THAT :s USED IN SEVERAL avswsms - THEf‘
RECEIVER WOULD BE A MODEL CQNSISTING OF A GBNNECTIDN OF OTHER
MODEL S, |

CTHE  BASIC, OR CAnnmxc. SYSTID LIBRARY CONSISTS MAINLY OF A
GROUP OF ROUTINES WHIEH AID IN THE SIMULATIDN oF cnuerunus“
FUNCTIONS., THE TECHNIGUE APPLIED IS THAT OF ' THE BISLINEAR
i-TRgNsngm REPRESENTATIDN (OF " TRANSFER ruucTInNs;_ THE TRANSFER  
FUNCTION  MAY BE DEFINED IN SEVERAL WAYS mw IN TERNS OF 118 ﬂnLas '
AND ZERDS, OR “AS ONE OF THE CLASSICAL FUNCTIONS SUCH AS.BESSEL,
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BLLIPTIC, ETC, THE SAMPLE DATA ROUTINES ACCOMPLISH ALL THE
.NECESSA&%‘”TRANSF@EMAT:QNs IN ADDITION TO THE NUMERICAL PROCESSING
SUCH. AS INTEGRATION AND DIFFERENTIATION, IN ADDITION, ALL OF THE
| FORTRAN ARITHMETIC' FEATURES ARE AN INTRINSIC PART.OF THE SYSTID
LIBRARY, ALTHQUGH THEY 0O NOT APPEAR IN THE LIBRARY DIRECTORY,

THE 5-BI~LINEAR  Z=TRANSFORM RATHER'  THAN THE= $TANDA§§- R
ZTRANSFURM 18 USED IN THE REPRESENTATION OF CGNTINUDUS FUNCTIGNS'
fsECAUSE i ELIMINATES ALIASING ERRQES OF THE FUNCTIQN- MAKING
.,PBSSIBLE THE REALIZATIDN oF ﬁUMMUNLY ENCDUNTEREQ FUNCTIONS WHOSE

'.RESPONSE -DQES  NOT APPROACH ZERG AT’ HIGH FRE@UENCIES. NQTE THAT'?.-.’

';ALIASING OF THE SIGNALSr HnwEVER, IS PosszaLE.

Lo

ANUTHER ASPECT DF THE 8YSTI0 mnnat LIsRAHY s THAT e
- CONTAINS roarnau suaaauvsts “e THAT 1s, HHEN A MODEL (OR SYSTEMJ

it 18 PRDCESSED BY SYS?ID; THﬁ-RESULT I8 A FBRTRAN SUBROUTINE C(oR

L MAIN PROGRAM) WHICH IS .AVATLABLE - TD THE USER FGR ANY Punpmse:__x
"ijéTHEF_'FGB A ~S¥sttnffsiuuunfimn OR NDT. Tnus. svsTxﬁ CAN BE
‘;pvxsweo A8 A FORTRAN PROGRAM GENERATOR WHICH CONVERTS A TOPOLOGY
| CALs NONsPROCEDURAL INPUT INTQ A PROCEDURAL LANGUABE, NAMELY
" PORTRAN. - ALTHOUGH NOT. UNIGUE TO SYSTID, THIS ASPECT ALLOWS ONE

T EVALUATE HATHEMATICAL PROBLEMS VIa avsr:o WITH NO CONCERN FOR

THE :mpur:ourpur CODING NECESSARY IN MOST ruRTaAN PROGRAMS . THAT

.18, SYSTIn MAY THUS, BE v:swen AS A SHORT HAND FDRTRAN SYSTEM.

SYSTIDJS,*FLExIBILITY IS IN PART Arrg;uﬁp RY nesréw;ns THE
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" PROGRAM TO EXECUTE AS A MULTIPASS PROCESSOR IN A BATCH OR DEMAND
MODE OF OPERATION, THE FIRST PHASE READS THE USER INPUT DESCRIps
TION OF AL MODELS AND/OR A SYSTEM AND PROCEEDS TO FORMULATE THE
© CORRESPONDING FORTRAN ALGORITHMS, IN THIS 'Pwasa.'rueipnnsﬁAm_
CHECKS FOR INPUT ERRORS ~SUCH AS (ERRONEOUS  MODEL REFERENCES,
"Tvpos ETC, IN WHICH CASE APPROPRIATE ERROR MESSAGES ARE 1SSUED,
IF THE FIRST PHASE TERMINATES WITHOUT FATAL ERRORS, THE FORTRAN
 RDUT:NES ARE AUTOMATICALLY COMPILED AND CQLLECTED WITH THE 8YSTID
LIBRARY TD FORM THE SECOND PHASE, THAT OF EXECUTING THE StMULas
CTroN, o | R o |

| DUTFuT FROM THE: PROGRAM INCLUDES. PLOTS 48 NELL As. TABULATED B
. DATA,  CONVENTIONAL DUTPUT 18 ANY SYSTEM NODE OR VARTABLE WWICH
MAY B INDIVIDUALLY SELECTED, GREPHIC OUTPUT CONSISTS OF BDTH_

PRINTER AND CALCOMP PLOTS, PORMATTED UNDER.USER CONTRDL FOR E1THER

8=1/2 INCH PAGES OR THE FULL 14. INCH PAGE. 1IN ABDITION, AN ~

INTERACTIVE GRAPHICS PROGRAM FOR ACCESSING SYSTID SAVE FILES HAS
BEEN,DEVELQFE&”FURIUSE.HITH THE J8C MOPS :NTEaAcTIva-TﬁRMjNAL;

CTHE ADDITIONAL FLEXIBILITY OF LINKING T0 A USER DEFINED POST
PROCESSING ROUTINE - IS INTRINSIE TO 8YSTID - WHEN .UTILIZING THE -

'P'DST SYSTEM - IDE'NTIF‘IER. © THS, FEATURE ALLGHS THE USER TD ACCESS

THE TIME HISTDRIES OF ‘ANY NODE OR VARIABLE HUEH THE sama WAY AS
THE PLOT RDUTINES. UTILITY RGUTINES ARE AL SO AVAILABLE To- Penronmf
“ANY NECESSARY INPUT AND OUTPUT FOR THE USER:
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THE USER,  BECAUSE OF THE TWO PHASE ASPECT OF 8YSTIp, HAS
AVAILABLE TO HIM SEVERAL TECHNIGUES FOR CONTROLLING H18 COMPUTER
RUNS AND ENSURING THAT THE MOST EFFECTIVE USE I8 MADE OF COMPUTER
TIME, ONE METHOD IS THAT OF SAVING THE RESULTS OF THE FIRST

CPHASE, THAT 18, THE COLLECTED SIMULATION PACKAGE FOR SUBSEQUENT

RERUNS ~MITH ALTERNATE INPUT DATA, ‘RERUN wauLD'fHaN-st#Lv'éNvatL'
& LOAD=GO DPERATION, THE ALTERNATE INPUT DATK CAN BE PROVIDED AT
EXECUTION . TIME. BY THE USE OF THE hA?AonNT:F:ED IN THE FIRST
| PMASE,  ANDTHER EFFECTIVE USE OF MACHINE TIME IS USING THE.
| CHECKPOINT FEATURE OF UNIVAC EXECE , LINKAGE 70 THE £WECKPOINT
PROCESSOR zs”Avth#aLE WITHIN 8YSTID, -
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2, DATA PREPARATION

GIVEN A‘ DESCRIPYION OF 4 SYSTEM OR MODEL IN AN ENGINEERING
 ORIENTED LANsuAs£,  $YSTID WILL AUTOMATICALLY GENERATE THE
. FORTRAN CODE REQUIRED TO SIMULATE THE SYSTEM OR MODEL. ‘FPHE USER,
" HOWEVER, MYST- REDUCE THE SYSTEM OR MODEL TO AN E@pIVALENT'BtGCK‘
BIAGRAM FORN CONSISTING OF MODEL REFERENCES, MATH EXPRESSIONS, ETC
WHICH CAN BE INTERPRETED BY 8YSTID, ‘THE‘TRAﬂsﬁéIPTIQN OF THE
EGUIVALENT BLOCK DIAGRAM INTD THE INPUT LANGUAGE 18 STRAIGHTFOR=
“WARD AND EASILY MASTERED. | N
L. THE  INITAL STEF IN USING 8YSTID 18 TO PREPARE THE. EGUIVALENT
-~ BLOCK DIAGRAM OF  THE PROBLEM TQPGLGGY UTILIZING THE AVAILABLE‘
MODELS AND = PORTRAN EXPRESSIBNS._ THE STANDARD MODEL LIBRARY:
DIRECTORY 18 GIVEN _xu' SECTION 2,5, TWE USER S NOT 1N ANY WAY
| RESTRICTED éR"LtuirEo TO THIS' LIBRARY ne ANY MODEL WITHIN THE
| LIB#ARY CAN- BE REPL#CED NITH ONE'S QWN MQDEL. TﬂUﬂ:_THE:USER'S
MDDEL REPETOIRE CONSISTS OFy . |
1) THE INVOKED - SYSTID LIBRARY DIRECTORY BEFINING
: THE AVAILABLE MODELS, '

 23 PORTRAN MATH EXPRESSIONS, INCLUDING VARIABLESp
' CONSTANTS, NOﬁES; ETC.

) ANY STSTID MODEL DEFINED IN THE SAME RUN
- BTREAM, ' S o

© 4) FPORTRAN EXPRESSIONS - INTERMIXED WITH. THE “TOPQOw
LOGICAL DESCRIPTION, - ' .
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DNCE THE USER HAS SPECIFIED THE EGUIVALENT ELGBK NIAGRAM ﬂF
"HY8 SYSTEM GR MUDEL; NODE NAMES AND VARIABLES_MUST BE ASSIG&EQ

 WHERE APPROPRIATE, IN MANY INSTANCES, IT IS DESIRABLE TO MODU= .
LARIZE & LARGE SYSTEM INTO MODELS TO SIMPLIFY THE DATA PREFARATION -

AND DEBUGGING,

éEcT:nN 3 PRESENTS THE DETAILS OF THE INPUT LANGUAGE AND

HETHGDS OF PREPAR!NB THE DESCRIPTIGN OF THE SYSTEH OR HGDELQ'

2,1, RULES AND ASSUMPTIONS

~ANY CDMFUTER LANGUAGE 18 SUBJECT TO SOME SEY 0? RULES: AND
_‘_Asaumprxans DEFINED AT THE TIME OF CONCEPTION AND IMPLEMENTATION,
~THE  BasIc ASSUMPTIQN MADE IN'THE. DEVELOPMENT OF 8YSTID 13 THAT -

- THE USER POSSESSES A NQMINAL AMUUNT DF COMMON SENSE.

THE  LIMITED NUHBER OF RULEB AND ASSUMPTIONS THAT MUST BE

 ADHERED TO 1IN THE. PREPARATION OF A  PROBLEM DESCRIFTION ARE
 SUMMARYZED BELOW: | | .
13 NODE NAMES  MUST -BE NO MORE THAN STx ALPHANu-
'MERIC. CHARAGTERS,
23" ALL VARIABLE NAMES ' AND EXPRESSIONS MUST BE
~ FORTRAN COMPATABLE, INCLUDING INTEGER, FlLOAw
TING POINT, COMPLEX, ETC CONVENTIONS, -

3). INTERNAL HDDEL NODES ARE NDT AVAILABLE EXTEﬁNﬂL
TO THE MODEL . '

‘“4) THE VALUE OF THE SIGNAL AT A NUDE IS THE 3UH QF
. THE DUTPUT oF ALL HQDELS CDNNECTED T0 THE NWDE
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5) A MODEL ‘MAY NOT ﬁEFERENﬂE'\ITSELF; BUT MAY
REFERENCE OTHER MODELS,

©6) BYSTID NWILL VERIFY THE NUMBER OF ARGUMENTS 1O

A MODE, REFERENCE, HOWEVER 1T WILL NOT VERIFY
THE TYPE OF ARGUMENT, '

- 2,2, INTRINSIC SYSTID VARIABLES

& THERE ARE  SEVERAL INTERNAL VARIABLES USED NITHIN $YST1D
‘f_‘INURDER TO EXECUTE THE SIMULATION, THESE VARTABLES ARE AVAILABLE

. FOR USE IN ANY EXPRESSION, CAUTION MUST BE USED TO PREVENT AN

| INADVERTANT cssraucw:aw OF THESE VARIABLES, THE VARTABLES AND
. THEIR uSAGE AREE | o . |
TINE OR T' . THE TIME AS KEPT BY THE SIMULAw

TION  CLOCK  (UNRELATED TOD. ACTUAL
COMPUTER RUN TIME) S

YOTART . THE SIMULATION = START = TIME,’
o  THAT 1S, THE TIME BIAS FOR OUTRUT
o LABELING, R |
T8TOP SIMULATION STOP TIME |
SETTLE | SETTLING  TIME  BEFORE  OUTPUTTING
or - SIMULATION SAMPLING TIME INEREMENT
.8 . DENOTES  THE - SIGNAL VALUE OF THE
‘ . FIRST INPUT NODE OF 4 TOPOLOGY STATE-
MENT |
“zey © ABBOLUTE. ADDRESS OF THE FIRST REAL -
- . DATA CELL AVAILABLE TO THE MODEL
(VEZe1dd - | "

Zuet © ABSOLUTE  ADDRESS ~ OF. THE  FIRST
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COMPLEX DATA CELL 'AVA:LAB;E T0 THE

MODEL (WCZW#1)) y :
1z - ° " ABSDLUTE ADDRESS OF THE LAST DATA
o CELL USED BY THE MODEL (SUM. OF REAL

. AND 2%COMPLEX VALUES) |

Veasd " DYNAMIC .STORAGE ARRAY " FOR REAL

* NODES AND VARIABLES.
TOSR  DYNAMIC STORAGE ARRAY FOR  CONMPLEX
T NODES AND VARIABLES T
P  3,14189 |
STNOPT -6,28318
NPRINT -~ PRINT QUTPUT  EDIT  INTERVAL,THAT
o 18,  PRINT ' EVERY NPRINT  SOLU~

- TIONS
2,3, COMPLEX ENVELOPE SIMULATIONS

~ WHEN DEALING WITH MODULATED COMMUNICATION SYSTEMS, IT 18

WIGHLY DESIRABLE 7O SIMULATE THE COMPLEX ENVELOPE OF THE SYSTEM,

AS&UMING':THE_SIGNAL_is ANALYTIC, 'THE ANALYTIC ASSUMPTIQN WILL BE
~ TRUE IF THE BASEBAND (OR MDDULATIDN) SIGNAL SPECTRUM :s EssEN-“
TIOALLY ZERO AT THE CARRIER FREQUENEY, ,xF NOT, A RIPPLE- IN THE
‘SIMULATIDN nu19u7 AT ROUGHLY TWICE THE CARRIER FRE@UENCY 18 znrna-;'
;DUCED - THE CASE IF THE SIGNAL IS A SQUARE NAVE. FOR INSTANCE,

TN ANY EVENT; THE RIPBLE IS NQRMALLY NEGLIGIBLE DUE TO THE LARGE”

:RATIU BETNEEN BASEBAND AND CARRIER PREGUENL‘IES. _
" THE IMPLEMENTATIGN OF COMPLEX ENVELOPE SIMULATICIN WAS AGCCIMP- |
',L'LISHED IN THE F'R_E,_V;DLJS VERSIDNS QF_THE sTANDARD.BYSTID- LIBRARY.
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DOCUMENTATION DF THE METHODOLOGY CAN BE FOUND IN THE REFERENCES,

’THE NEW vsnsznn OF  8YSTID, LEVEL III, THRU IMPLEMENTATION OF
COMPLEX :NDDESpETC GREATLY SIMPLIFIES THE WSER'S INTERFACE WHEN -
. DEALING IN THE COMPLEX TIME DOMAIN, B

2,4, MISCELLANEQUS COMMENTS
vestieeses OPEN FOR CONTRIBUTIONS OR COMPLAINTS ...
2,5, 8YSTID MODEL DIRECTORY

 THE USER MAY MODIFY OR REPLACE THE 8YSTID MODE( Sznécfon?“
. AND'.LIBRAEY' AT WILL, OR ‘caekfe’ ANY NUMBER oF SUPPLEMENTAL
LIBRARIES AS NECESSARY, THIS TASK 18 AscoMPLtsHEu uT:t:zxnc THE
‘UNfVAC zxeca FILE HANDLING ANDV~EDITING CAPABILITIES IN EITHER
THE "DEMAND OR  BATCH ENVIRDNMENT. THE STANDARD DIﬂEcTQR? GIVEN
BELOW CONTAINS THE NECESSARY Insvnuc?zaus FOR MUDIFYING THE DIREC™
_TORY, | I - i
THE MODEL DIRECTORY SERVES SEVERAL PURPOSES: ~
19 CROSS REFERENCES MODEL NAMES AND SUBROUTINE =
ENTRY POINTS, - o .

©2) FLAGS THE MODEL AS. A FORTRAN SUBRDUTINE OR
© rUNeTION, S o
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3) DEFINES THE NUMBER OF -ARGUMENTS TO THE'MQGEL: 

: fd) DEFINES THE NUMBER AND TYRE OF INPUT AND OYTRUT
©  NDDES,

NHENEVER A MODEL 18 PROCESSED BY SYSTID, AN ENTRY POINT NAME
IS. ASSIGNED 7O 1IT AND ANY SUBSEGUENT MODELS IN THE RUN STREAM,
THE Asszsnmanf :s HADE BY ALFHABETICALLY INCREMENTING THE LEAST
SIGNIFICANT CHARACTER DF THE DIRECTORY ENTRY IN LINE 200 THAT Is,.
IFLINE 241 IS #%  WODEL , THEN THE FIRST TEMPDRARY numEL WOULD
CHAVE  ENTRY - naozLA.  THE SECOND MODELB,. ETC, IF LINE 24
WAS MdbELx,- THEN THE  PIRST MODEL | WOULD  BE Mnnsz. THE
SECOND noDsz. THE THIRD MODEMA,  ETE.  .1IN ADDsznnfll
THE APPRGPRIATE ENTRIES  ARE TEMPDRIL? MADE ‘IN THE DIRECTCRY FOR -
"’_DEFINING THE MDDEL FOR' THE PARTICULAR RUN. DNLY.: AN EXAMPLE 15

GIVEN IN SECTIDN ba WHERE THE DIRECTBRY ENTRY IS THE FIR&T LINE DFj 

- DUTPUT.4. 1F IT NERE DESIRABLE TD ADD THE HODEL D THE PERMANENT"~

LIBRARY; ONE OF TND PATHS IS AVAILABLE!

I)IIRENAHE THE ENTRY POINT. BY RECDMPILING Anu :
©UPDATING THE PORTRAN SUBROUTINE AND ENTER THE. ...
 APPROPRIATE. DATA INTO THE DIRECTORY, - -

21 ADD THE 8YSTID GENERATED DIREC?DRY ¢ARD INTQ

- 'THE DIRECTORY AND CHANGE LINE 24 TO REFLECT THE“.
HIGHEST MODEL NAME IN THE LIBRARY. .

CERTAINLY .THE LATTER 19 MUCH Easzen, aur MAY LaAn ra PUTURE
CONFUSIDN '
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A

THIS ELEMENT 18 THE MDDEL LIBARY DIRECTORY FGR THE S3YSTID PRGcEssaR -
ADDITIONS AND DELEYIONS CAN BE MADE SIMPLY BY REMOVING JIR ENTERING THE]
DESCRIFTOR CARD, ALL INTEGERS MUST BE PIGHT JUSTIFIED o :
f
s . FORMAT
.9 . ]
: ;’ A CC . 1«36 MODE), NAME, ALPHANUMERIC; LEFT ADJUST AND ND EmﬁeﬂnEDj
T - © BLANKS - ~
8 B CC 37=42 THE ENTRY POINT NAME CDRRESPDND!NG TO €A)
9 c CC 45 'FY FOR FUNCTION, ' ! DR !'8) FOR SUBRDUTINE
~10 - D CC 47~48 THE NUMBER OF ARGUEMENTS REQUIRED FOR (8)
-1 E  CC 53=54 THE NUMBER OF INPUTS TOD THE MODEL I
" 12. F . CC 56=57 THE NUMBER OF QUTPUTS FROM THE MODEL
13 B - CC 6t=T2 AN DOCTAL CONSTANT REPRESENTING THE TYRE OF EAQH .
14 ' 1 - INPUT & OUTPUT NODE, IF ALL THESE NODES ARE REAL
i3 THIS FIELD CAN BE LEFT BLANK, OTHERWISE, THE LEFT= -
16 - MOST BIT OF THIS WORD SHOULD BE SET Tn { IF THE rlag?
17 INPUT NODE 1S COMPLEX, THE 2ND BIT FOR THE NEXT .
17 INPUT NODE EYC, THE FIRST OUTPUT NDDE FOLLOWS THE R
18 LAST INPUT NODE, A MODEL WITH { INPUT NODE & § nUTPUY
19 NODE WOULD NEED A & IN COLUMN 64 IF BOTH NDDES WERp
- 20 COMPLEX, A MODEL WITH 4 REAL INPUT NQDES & 4 GOMP|EX
ey GUTPUT NQDES NDULD REHUIRE 03& IN CC 61,&2 63
N ] . . Ty -
" . "
"he - MDDE| - . THIS CARD. STARTS THE LIBRAR* AND ENTRY PGIN?S :
FILTER L : _ FILTER 9 B R |
GENRAL oo - . BENRAL 9 A '1,'
_GENERALFILTER B : : GENRAL 8 IS
BUTHTH D E . BUTHTH . . &~ 1
BUTTERWORTH - BUTWTH & - 1t
BUFUNCTION " o - o BUTHTH é R T |
BESSEL . T ' C - BEBBEL . & 19
- BEFUNCTIONS s - - BESSEL & 0 T
- BUTOM ' : * BUTOM 7
'EUTTERNBRTHTHDMPSQN - BUTOM 7 1%
 BTFUNCTION . R o - BUTOM - T L T O
- ELIPTC - S > .- ELIPTC - 8 1 %
ELLIPTIC S | : ELIPTC 8 . 1 1
ELFUNCTION K - ELIPTE I S |
- OFACT - o : - QFACT - 7T 1 g
BFACTOR ‘ - QFACT T
: QUADRATICFACTGR - QFACT 7 I D |
LEADLAG o : : LECLAG 5 O
LODPFILTER S CLEDLAG - B8 g
" LEADFUNCTION | - LEADIYT 4 I |
CHEBY. B - CHEBY 7 S
CHEBYCHEY - 5 , CHEBY 7 T O
7 1.1

TCHEBYCHEY - B | CHEBY.
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"AGATE .
AMMODULATOR

AMMOD

AMDEM '

_AHFLITUDEDEMDDULATDR

' AMPLITUDEDEMGDULATORSQUARELAH
AMDESQ |
CMLLY ‘ ,
,CGMPLEXMULTIPLIER
COMPLEXADDER '
-CADD ‘

COSINE

DELTAHUDULATGR

_PELMOD
DIFFERENTIATOR

DIF .

DIFFER.

FMMODULATOR

- FMmDp
‘FREGuENcYDEHQDULATaR
- FMDEMM

FMDEM e

FMDEMOD

FMDCTD

GNOISE

. BNDTIS2

‘MARDLIMITER

MARD

INTEGRATOR

INTGRT :
INTEGRALHITHINITIALﬁBNDITIONS
INTGIC

- MATCHEDFILTER

_ iMFLTER

“MONDSTABLE.
MONO \
MULTILEVELPCM
MLTPCM
NRZLBITSTREAM
NRZL =
PHASEMGDULATDR
_PMMOD |
- PMMODD
',PHASEDEMGDULATOR
PMDEMM
PHASESHIFTER

o PHEHPT

- PERIODICTABLEFUNCTION
PTABLE |
PULSE

CAGATE
- AMMOD
AMMOD

AMDEM

AMDEM
AMDESQ

AMDESO
CMULT

COMULT

CADD
CADD

COSINE .

DELMOD

DELMOD

DIFFER

DIFFER

DIFFER
FHMMOD

FMMOD
- FMDEMM

FMDEMM
FMDEMM
FMDEMM

- FMDEMM
.GNDISE F

GNDIS2
HARD"
HARD.
INTGRT

INTGRT |

INYGIC

CINTGIC -
MFLTER - -
MPLTER
- MOND

MONO:

MLTPCM -
MLTPCM

NRZL

NRZL

PHMODD
PMMODD
PMMODD
PMDEMM
PMDEMM

 PHSHFT

PHSHFT
PTABLE

PTABLE

PULSE

™m™
VOOMNMMNUBNNWANRI - et e e33O NWA NNV VNN OO O NN SO N NN :

Bl s ik b ol el e B Rl G Gl ek

P i B il g b et et D ol B

HHMHHH“H#PQ‘A‘“PH’H”M”H”” o

S g i et g otk ol il el i i el gt i Gt [l G et ol el il

oo oo .
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RANDGMBITGENERATGR
RBGEN
 RFSOFT . '
RFSOFTLIMIYER

CRPLIMITER

RFLIMT

RFSHFT
RFPHASESHIFTER Bk
RFFHAS

RFEHASE

RFPDEM

- RFPHASEDEMDDULATUR

-RPMMDD -

T,RFPHASEMmDuLATUR
 RFFREG

RFREQUENCY

REMDEM
RFFREGUENCYDEMDDULATUR
RFMMOD
RFFMMODULATOR
. RPENVE

- RFENVELOPE

- RAMDEM

" REAMDEMODULATOR.
RAMMOD

o RFAMFLITUDEMUDULATUR
- SINE

SOFTLIMITER

SOFTY.

SPLIT

50

SQUAREWAVE

suuanswaverasausucvmnnuuATna"

- $QFMMOD

. SQUAREHAVEPHASEMDDULATQR ;i
_3apMoD S ‘

TABLE

- TABL2

IRODET :

: ZERDCRDSSINGDETEGTDR
“ATOD _

PTOA

. SHDTOA

TWT

SIN

cos

. PNPULS

"REPULS

¥ ‘ .

COMPLEXSET

RBGEN

RBGEN
RFBOFT
RFSOFT

RELIMT

- RELIMT

RFSHFT
RF3HFT

RFPHAS
RFPHAS .
RFPDEM

RFRDEM

. RPMMOD -
TRPMMOD
-RFFREQ .
RFFREQ.

RFMDEM

- RFMDEM
RFMMOD-

REMMOD

RFENVE .

RFENVE
RAMDEM

- RAMDEM
RAMMODD

RAMMOD

CBINE
- SOFTY

SOFTY

SPLIT
Y

. 86 .
- 8OFMOD
- SQFMOD

SAPMOD

SQPMOD

TABLE

© TABL2

ZRODET

~ ZRODETY

ATOD -

.DTDA

SHDTOA
™Y
SIN

- Cos
- PNPULS

RCPULS

cnnssT_

e B ]

|Mmm|™m
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COMGET
- COMSET
RECHANNEL

PBEESTIMATOR

AVERAGE
RPULSE
ESTMAT
'$58538

COMGET .

'8YSTID USERES MANUAL.

COMBEY

REHAN

ESTMAT -~
. AVRAGE -
L RPULSE -

ESTMAT

. ™

P

e

P (s e ol

L 2wl
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3, inUT'LANGUAGé 

3,4, GENERAL STATEMENT, COMMENTS, & CONTINUATIONS -

THE. 8YSTID INPUT LANGUAGE . CONSISTS OF BESCRIPTEVE STATEs
MENTS CONSTRUCTED LARGELY FROM USER DEFINED ‘NAMES. AND SPECIFICAS
TIONS,  SEVERAL KEY VARIAaLEs_fARg USED, AS DEFINED- EARLIER IN -

© SECTION 2+2, IN ABDITION TO NAMES WHICH REFERENCE DEFINED LIBRARY

| MODELS, ~ THE ~ STATEMENTS CAN BE PUNCHED IN A COMPLETELY FREEFIELD

~ DaTa CARDA(QBLUHNS-1-803{i;81NCE‘STATEMENTS'ARE SCANNED FROM BOTH
CTHE LEFT AND THE RIGHT, FIELD DELIMITERS WAY, IN GENERAL, BE
ANY  NON=ALPHANUMERIC = CHARAGTER A . STATEMENT MAY  WAVE
_CONTINUATION CARDS, WHICH ARE DEFINED BY A NDN-ALPHANUWERIC N
" COLUMN. 1, (DBVIOUSLY, A 7«8 PUNCH MAY NOT. BE. USED 4S & cm~r1~ua~-
" TION CHARACTER).. A CARD WHICH HAS A NDNnALPHANUMEPIC IN COLUNN 2
" OR LATER AS THE FIRST NONsBLANK CHARACTER 1S TREATED AS A CoumeNT,
COMMENTS MAY APPEAR ANYWHERE EXCEPT NITHIN & cnnv;uuao aTATEMENT.
COMMENTS MAY BE CONTINUED, WITH THE EXCERTION OF COMMENTS, THE
CTITLE ON- A SYSTEW CARD, AND FORTRAN STATEMENTS, BLANKS ARE

| IGNORED BY 8YSTID, o ' | o KR
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3.2, COMMANDS, TOPOLOGY, AND MIERARCHY

THERE ARE TWO TYPES OF 8YSTID STATEMENTS) I,E) GCOMMANDS -

AND | TOPOLOGY STATEMENTS,  WITH THE EXCEPTION OF THE END C4RD,

ALL CUMMANDS MUST APPEAR AT THE BEGINNING OF A MUDEL OR SYSTEMp_»

AND ALL TUPGLGGY svnremanrs MUST FOLLOW ALL THE COMMANDS,

_ THE  FOLLONING pzs;.‘shmwa THE ORDER IN ww:cu SYSTID sTATa-
' MENTS MUST BE FLicéD. STATEMENTS IN' THE SAME COLUMN MAY BE INTERS

'MIXED WITH EACH- OTHER IN ANY ORDER, FOR EXAMPLE, TOPOLOGY STATEs

'MENTS AND ‘EXE¢UTABLE FORTRAN MAY BE CDM#LETELY';NTEﬁMtKED;'BuT'
THEY MUST' FOLLOW ALL 'OTHER CARDS IN THE SYSTEM DR MODEL EXCEPT -

THE END CARD,

avsvgm o S - MODEL, |

COMPLEX - o . DEFINE’ |
“DATA R FORTRAN (NONwEXECUTABLE)
CDEFAULT 0 | u SET

- DEFINE. = . | - | TOPOLOGY STATEMENTS

FORTRAN (NON=EXECUTABLE) - " FORTRAN (EXECUTABLE)

IMPLICIT COMPLEX. . END.
- IMPLICIT REAL | e |

PAGE
- PLOT

POST

PPLOT

PRINT
- REAL

SAVE

SET
VARY.
TOPOLOGY STATEMENTS
FORTRAN (EXECUTABLE)
CEND

E
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3.3, COMMANDS

THE 8YS

ZING AND CONTROLLING THE EXECUTION OF A 8YSTID SIMULATION,

8YSTID COMMA

I=3

TID COMMANDS ARE PRIMARILY CONCERNED WITH INITIALI

THE

ND KEY WORD IS FOLLOWED BY A DELIMITER, WHICH 18

" POLLOWED BY AN EXPRESSION, A NDDE LIST, OR OTHER DATA RELEVANT T0.

THE' COMMAND,

3,3,1," 8YSTEM

U 3.3.1.1, - 8YST

YHIS IDENTIFIER INSTRUCTS 8YSTID TO EXPECT

& MODEL OECLARATIONI

EMs TITLE

OTHER COMMANDS DEALING WITH INPUT/QUTPUT: ETCas

AND - YO GENERATE A MAIN PROGRAM, . THE TITLE

SERVES TO LABEL ALL QUYPUT (36 CHARACTERS)#

EeGot )
SYSTEM 1 TRY ME SOMETIME.

3,3,142, MODEL! 1 INiew,, =INK= NAMEcnaaz,.,;gARGN)iourzci;:wnuTJ“

THIS IDENTIFIER INSTRUCTS SYSTID TO EXPEEY A

‘MODEL DEFINITION (MDST COMMANDS ARE ILLEGAL IN

A MODEL) AND TO GENERATE A SUBROUTINE, 'THE

'MODEL NAME MUST BE NO MORE THAN 36 CHARACTERS,

THE PARENTHESIS AND COMMAS ARE REQUIRED, THE.

DELIMITERS, (ry? - AND 'wt  USED IN ARBRQVE

EXAMPLE), SHDULD NOT BE EITHER LEFT OR RIGHT
PARENS TO AVOID CONFUSION, 'TO AVOID AMBIGUITY -

IN  THE CASE WHERE THE MODEL NAME 18 LESS THAN
SEVEN CHARACTERS AND THERE ARE NO ARGUEMENTS TQ
THE MODEL, THE FOLLOWING FORMS MAY BE USED

' l,‘tln-. - NAHE(& - Illll. '
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OR YR ~ (NAME& - c-o t.
EXAMPLESY |
MUDEL T X UHF RECEIVER r Y
MODEL * INPUY = FM MDDUL&TQR(BETA FC} L3 GUTPUT
MUDEL * INi, INE!INS:INH = ADDUCARGY = RESULT
END 1 chMEMT

SIGNIFIES THE END.OF & HGDEL or S*STEM DESCRI*fI
PTIDN. ‘

3.3.2, NODE TYPING T

ALL

COMPLEX
FORTRAN
NDDES,

'31312i1i'

3..3.2.2.;‘

_3;3;8.3.

 NODES IN A SYSTID SIMULATION ARE TYPED EITHER REAL OR

(REAL ‘IS DEFAULT),  8EE- THE SECTION ON INTERMIXING

FOR THE TYPE CONVENTIONS. OF  VARIABLES WHICH ARE NOT

IMPLICIT REAL o o
ASSUME "ALL° NODES IN THE STMULATION ARE REAL
UNLESS  DECLARED  OTHERWISE,  THIS I8 THE
BEFAULT CONDITION, - | . a

COMPLEX & NAMEL, NAME2; o & , o NAMEN

THE N NODDES, NAMEY THRU - NAMEN, ARE T?PED,T
COMPLEX, CONTRAST THE SYSTID  REAL AND
"COMPLEX.  STATEMENTS WITH THE CORRESPONDING.
FORTRAN STATEMENTS, WHICH HAVE NO DELIMITER.
FOLLOWING THE KEY-NDRD: AND ARE USED TO TYPE'
" FORTRAN VARIABLES.

IMPLICIT COMPLEX

ASSUME.  ALL . NODES  IN THE SIMULATION ARE

oo
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- COMPLEX UNLESS DECLARED DTHERWISE,
3.3,2,4, REAL 1 NAMEYL, NAME2, , . . o NAMEN - o
|  THE N NDDES, NAME{ THRU NAMEN, ARE TYPED
REAL, - SFE THE COMPLEX  COMMAND,  THIS

STATEMENT I8 REQUIRED Y0 MAVE A REAL NODE IF
THE IMPLIEIT COMPLEX STATEMENT IS USED,

3.3,3, 1/0 AND POST~PROCESSING

8YSTID ' POST=PROCESSING -~ COMMANDS  (PRINT, 'Pgnvl'-PPunTp

POST, SAVE) ARE AN EXCEPTION TO 'THE GENERAL SYSTID RULES OF

"USING CﬂMPLEX NODES, IN THAT A NDDE NAME REFERENCES EITHEE A REAL

”‘NDDE UR THE REAL PART OF. A CUMPLEX NGDE. IF THE !MAGINARY PART‘- 

{ ’;‘OF A CGMPLEX NUDE IS TO EE SAVED FDR PDSTQPROCESSING; IT MUST RE

PRECEEDED BY A DEbIMITER THE 8 IS REGGMHENDED TG CDNFDRM TD THE S

o NDTATIDN useo ELSENHERE w THIS TExT. FOR, EXAMPLE!J

.caMPLEx'&‘k,w,cr :
PRINT * X,8Y,CT,8CY

WILL PRINT. THE REAL PART OF X, THE' IMAGINARY PART OF Vs AND BOTH.
THE REAL AND IMAGINARY PARTS oF CT. |

‘3‘3,3.;.- PAGE 1 COMMENT ; o
o THIS COMMAND, - MERELY BY BEING PRESENT, CAUSES

ALL PRINTED OQUTPUT TO BE 8et/2 BY 1! INCH-
- COMPATIBLE, o : . . :

13,3,3,2, PLOT ¢ NAMEL, NAMEZ, o . . , NAMEN
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THIS  COMMAND 1S SIMILAR TOD PPLOT, THE. EXCEPs
TION BEING THAT WERE THE CALCOMP. (DR scqoann
PLATTER 1S ur:szeo. EuGas

PLOTE X, NODE4,DUTPUT

3,3,3.3, POST 1 SUBROUTINE NAME, NAMEL,NAME2, » . .. »NAMEN

THIS COMMAND CAUSES A POST=PROCESSING ROUTINE
NAMED !'SUBROUTINE NAME' TO BE CALLED FOLLOWING
THE SIMULATION, THIS ROUTINE IS CALLED FOR
EACH DCCURENCE OF NAMER, WHICH MAY BE NODES OR
VARIABLES, THE €ALL SEGUENCE GENERATED IS
SIMILAR 7O THAT OF THE PLOT REGUESTS, THE ONLY. -
' DIFFERENGE BEING THE ENTRY POINT, - UTTLITY.
ROUTINES ARE AVAILABLE FOR INTERFACING A USER
POST=PROCESSOR WITH THE DATA TIME HISTORIES
WHICH ARE STDRED ON TEMPORARY FILES, 8EE AL SO
THE ~ SECTION ON - WRITTING  ° FPORTRAN'
POST=PROCESSING ROUTINES, 3 .

L 3.3,3.4, PPLOT 1 NAMEI,NAMER, . . ig .NAMEN

" THIS COMMAND DEFINES THE DATA TO BE PR!NTER
PLOTTER FOLLOWING THE SIMULATION, ~THE QUANTIe
TIES MAY BE NODES OR VARIABLES, E, G.:.

PPLOT ¢ - NODES1,B, SCOMP

 3,3,3.5, PRINT 5 NAMEL,NAMEZ: , . - » P NAMEN

THIS IDENTIFTER DEFINES THE DATA TO BE PRINTED
DURING THE  SIMULATION,  BOTH- NODES AND
VARTABLES MAY BE PRINTED,  NOTE THAT TIME
15 AUTOMATICALLY PRINTED = IT NEED NPT BE -
REQUESTED, ~ SEE ~ALSD THE PAGE COMMAND ANp THE
INTRISIC avsr:n VARIABLE INPRINT!, = .

3.3,3,6, BAVE 1 QUAL ¢ NAHEleAMEEa v e . oNAMEN

THE TIME WISTORIES OF THE N NODES, NAMEL THRU
NAMEN, ARE SAVED ON SEPARATE FILES.FOR LAYER
EXAMINATION OR PROCESSING, QUAL MAY BE UP 10
FIVE ALPHANUMERIC CHARACTERS, THE FIRSYT OF -
WHICH MUST - BE A LETTER, - THE NAMES OF THE.
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FILES ON WHICH TWE TIME HISTORY VALUES ARE
' SAVED ARE FORMED FROM THIS GUALIFIER AN THE -
 NODE NAMES ; , |

3.3,4, DATA INITIALIZATION AND RUN CONTROL
B.3,4.1, DATA t VARL,VARZ, , . . GVARN

- THIS COMMAND NAMES A LIST OF VARIABLES WHICH
'CAN BE 'READ IN AT SIMULATION TIME UNDER NAME=
LIST .  8YSTID,  WHENEVER  TMIS STATEMENT
APPEARS, A NAMELIST DATA CARD MUSY APPEAR
AT EXECUTION TIME, THE NUMBER QF VARIABLES IS.
LIMITED 0 20, THE VARIABLES MUST CONFORM TO
FORTRAN REGUIREMENTS, AND MAY BE ANY INTRINSIC
VSYSTID VARIABLE, E,G.s IR

' DATA m TSTDP;DT;NPRINTpMEDIﬁ SAM:A

'THE PHASE - INPUT DATA FDR THIS EXAMPLE NQULD
BE,- FGR EXAMPLEI'

_$SYSTID DT=1,SEme, rsvap:xn.. e e SEND

 WHICH IS - STANDARD FORTRAN NAMELIST INRUT,
NOTEs .. YHIS STATEMENT -SHOULD NOT BE CONFUSED
WITH THE FORTRAN oAfA STaTEMEMT '

-‘3;3;a.2;‘~berAULw t VARISCONST, , .. . ,VARNSCONST.
o “ALTERNATELY, DEFAUL' 1 e |

THIS CGMMAND SERVES T0 LOAD DEFAULY VALU&S FOR'
ANY ~ VARIABLE IN THE SIMULATION, INCLUDING ANY
INTRINSIC - S8YSTID . VARIABLE, THE CONSTANT
- VALUES MUST CONFORM TO THE FORTRAN RULES OF
INTEGER » FLOATING POINT, AND COMPLEX VARIABLES
OR . ERRORS MAY DC&UR._ THE NUMBER OP\ENTRIES IS-
LIMITED Yo 25.

DEFAULTY DT=1, SEwépTSTDPaE 0, Anxo..:ans
 3,3,4.3, OEFINE 4 VARIABLEHFDRTRAN EXPRESSION

THIS  COMMAND GENERATES A FORTRAN DEFINE!
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FORTRAN NAME, WHEREVER THIS NAME APPEARS IN
THE GENERATED FORTRAN PROGRAM, THE FORTRAN
EXPRESSION IS CALCULATED USING THE CURRENT
- VALUES OF ANY VARIABLE WHICH MAY APPEAR IN THE
EXPRESSION, AND THIS ~RESULT I8 USED FOR THE
VALUE. OF !VAPIABLE' ) : '

NOTE: A FORTRAN DEFINE STATEMENT NAY 8E
USED DIRECTLY BY QMITTING THE DELIMITER,

3.,3,4,4, BET 1 VARIABLE = FORTRAN EXPRESSION

THIS COMMAND GENERATES A FORTRAN ASSIGNMENT
STATEMENT WHICH SETS . LVARIABLE! EQUAL TO THE
VALUE OF tFORTRAN EXPRESSION',

NOTE: - THE SAME AFFECT CAN BE HAD ;HITH_A :
FORTRAN. ASSIGNMENTY STATEMENT, HOWEVER, A
8ET * STATEMENT DOES NOT CAUSE 8YSTID TO REGIN

~ SCANNING FOR TOPDLOGY STATEMENTS, AS AN EXECie
TABLE FORTRAN STATEMENT WOULD, AL8SOs THE
CODE GENERATED BY A SET STATEMENT 1S DUTSIDE .
THE RANGE - 0OF THE SIMULATION LOOP, WHEREAS THE.
FDRTRAN STATEMENT HOULD BE INSIDE THE LOGRP, .

3,3,4.5, vanv t VARIABLE:MIN MAK,DELTA

- THIS COMMAND GENERATES A - FORTRAN
0O={ DOF WHICH  MAS WITHIN TITS RANGE ANY .

C VARY - QR  SET STATEMENTS WHICH FOLLOW IT IN THE
SYSTID . DECK, AS WELL A8  THE SIMULATION AND
POST=PROCESSING CALLS, IF THE 'VARIABLE' NAME
I3 TYPE INTEGER (FIRST LETTER IS 1% THRU;N OR
Z), THE PARAMETERS ARE EXPECTED TO- 8¢ OF
INTEGER TYPE, OTHERWISBE, THE VARIABLE NAME
AND PARAMETERS CAN BE REAL OR INTEGER, :

3.4, TOPOLOGY STATEMENTS

| THERE ARE TWO KINDS OF TOPOLOGY STATEMENTS IN 8YSTip,
 1.E.» EXPRESSIONS AND HODEL REFERENCES, -
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- 3,4,1, EXPRESSIONS

EXPRESSIONS HAVE THE FORM1
" LNF 3 EXPRESSION 1 RNF
WHERE | |
LNF. 18 THE LEFT NODE' FIELD
RNF 1s THE RIGHT NODE FIELD

! REPRESENTS A DELIMITER NHIGH MAY BE ANY
NDN-ALPHANUMERIC

EXPRESSION 18 - AN - EXPRESSIGN cmmpmseb |

-OF NODE NAMES s VARIABLES, FUNCTION -
REFERENCES, GPERATDRSp ETC, - A

| THE EXPRESSION 1S EDITED FOR 8YSTID Féﬁcwréms-nwn SHORTHAND
ycﬁnvsnvzbms ‘tSEE'ftAccﬁss 0 COMPLEX NODES! FOR AN ExAMPLE) AND
. THE FBLLGHING FORTRAN LINE IS GENERATED,
RNF = EOITED EXPRESSION

‘ 3,4.2.w MQQEL REFERENCES

A MODEL 1S 'REFERENCED IN A MANNER SINILAR TO.THE MﬁTHﬂb a#l
. aecLAR:NG A MODELY ’

IN!..,- INK € MODEL NAME(ARGl;p..ARGNJ > OUTI.-..m QUTJ

WHERE
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INL=INK ARE THE K INPUT NODES (AT LEAST 1)

MODEL: NAME® 18 THE NAME OF THE  MODEL -
REFERENCED S | o

ARG!%ARIN ARE THE N MODEL - PARAHETERS
: DUTI*DUTJ APE THE J DUTPUT NUDES tAT LEAST 1)

THE  PARENTHESIS AND cnmnas N THE'MODEL NAME ARGUEMENT L 18T
ARE  REGUIRED, THE OTHER DELIMITERS nAv BE ANY NQNQAlPﬂANUMERiC“
'CHARACTER, HMOWEVER, TO AVOID. CONFUSION THEY SHOULD NOT- BE A 1¢1 AR
REATSNR & AVOID AMBIGUITY IN THE. é#sé WHERE Tna'manEL NAME :a LESS
U THAN  SEVEN CHARCTERS AND THERE ' ARE ND ARGUNENTS To THE MamELa THE
‘“FDLLDNING FORN, MAY BE USEDY

vees = NAME €3 L ,,.

EXAMPLE) © A MODEL TO ADD . FOUR NODES "TQGETHERf AND  MULTIPLY
THE RESULT BY A CONSTANTS o | IR
 MODEL * IN{,IN2,IN%,ING * AopucAns) * RESULT
INt € § + IN2 ¢ IN3 & ING > TEMP

TEMP & TEMP % ARG > RESULT
END

A TYPICAL REFERENCE FROM ANOTHER MODEL OR SYSTEM MIGHT BES

 NDDE1=NODE2«NODE3=NODE4 < ADDH(2,718) > NODE10
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3,4,3, ACCESSING NODES IN EXPRESSIONS

‘8YSTID TOPOLOGY STATEMENTS USE e COMPLEX VALUE-'GF' A
COMPLEX  NODE,  AND ACCEPT  THE FUNCTIONS REAL AND AIMAG.
 ALSO, THE TOPOLDGY sraysmsﬁrs* ACCEPT THE I?d;LDWING sHDﬁTHAnp-
.NQTATiﬂﬂé R B

#NODE' 2> REAL(NODE)

~ SNODE => ATMABENODE) | |
SSNODE => #NODE => REAL CNODES

XL VALUE‘QE-THE'Flﬂs*’:NPUT NGDE

FOR EXAMPLES

COMPLEX % X,Y;R,8
X CS 4 HR 4 85> Y

WILL senzanrs: RELE REAL(R) + AIMAGC35

3,5, " INTERMIXING FORTRAN STATEMENTS

ALL QYSTID"S!ATEﬁENTS' Aﬁz E:fuen cnnMA&oé; Tcmemév STA* 
TEMNTS, OR THE END CARD, ALL COMMANDS (POST,OEFAULT,ETE) MUST
APPEAR AT THE BEGINNING OF THE MODEL ' (OR svsrana  &~0.”

AL TOPOLOGY STATEMENTS FOLLOW THE COMMANDS, EXECUTABLE FDRTRAN
STATEMENTS AND LABELLED FDRMAT QTATEMENTS HA\; BE- INTERMIXEE} NITH
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8YSTID TOPOLOGY STATEMENTS,  NON=EXECUTABLE 'PORTRAN STATEMENTS
WITH THE EXCEPTION OF - THE FPORMAT STATEMENT MAY BE INTERMIXED
CWITH THE BYSTID COMMANDS, " | |

'3,5,1,° EXECUTABLE PORTRAN AND PORMAT STATEMENTS

AEXECUTABLE "FORTRAN starsmsnrs MAY BE. INTERHIXED szH svsr:o
TOPOLOGY STATEMENTS IN ANY OF THREE wavsx

FDRMl B>

FGRTRAN - ,,.FDRTRAN STATEMENT..."'

"EXAMPLEY o FGRTRAN * XX = NODEY
: FORTRAN = HRITE(&-SOOJTIME XX

FORM2 (SHORTHANDY &> |
) LarRAN,, 1+« FORTRAN STATEMENT
EXAMPLES 4TRAN . IF(TIME,GT.1,) NODESSO

NDTEI THERE GANNDT BE ANY BLANKS BETWEEN THE 14' AND THE 't OIN QTRAN..“J

'FDRMS (LABELLED STATEMENT) =>
CLABEL ,4..FORTRAN STATEMENT...
EXAMPLES . 300 FBRMAT(' 112F10,5)

3 Nﬁ#tl THERE CANNOT BE ANY IMBEDDED BLANKS IN THE LABEL
: A BLANK MUST FOLLOW THE LABEL. .



" 8YSTID USERES MANUAL . o, 3ei3

3,5,2, NON=EXECUTABLE FORTRAN (EXCEPT FORMAT)

NON*E!ECUTABLE FORTRAN. STATEMENTS MAY BE INTERMIXED NITH THE .

SYSTID COMMANDS, WITH THE EXCEPTION OF FORMAT AND IHFLICIT
STATEMENTS. FOR EXAMPLES |

SYSTEM « USE FORTRAN

DEFAULT. % TSTOP=1,,DT=,01 o
DIMENSION TABLE(S)/1,,2,76,,24,,120, /V~
PRINT % Ni,N2 o

s = &

'3,5,3, VARIABLE NAMES AND TYPE CONVENTIONS

VARIABLES . MAY BE OF ANY TYPE DEPENDING ON THE FIRST LETTER

 OF THEIR NAME AND ANY FORTRAN TYPE STATEMENTS WHICH THE USER MAY =

WISH  TO  INCLUDE,  THE 'Fbeﬁﬁn IMPLICIT . STATEMENT 18

. ILLEGAL IN SYSTID. ALTHOUGH SPECIFIC TYPE STATEMENTS MaY gE

" UseD  (E.s, INTEGER,ETCY,  IF  FORTRAN TYPE STATEMENTS ARE NoT
USED, THE FOLLOWING RULES APPLY S - O

AmH;O=VsX,Y ARE REAL
| 1=N,Z ARE INTEGER
W IS COMPLEX
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 THE USER SHOULD BE CAUTIOUS IN USING VARIABLES wﬂi;H BEGIN
WITH  THE LéTTEﬁS. VeMe AND Z AS A 'cONFLxc? WITH INTERNAL'
VARIABLES MAY RESULT, " THE usen IS ALSD CAUTIONED TO EHECK THE
TYPES OF VARIABLE& USED AS- ARGUMENTS PASSED TO MODELS O® IN MBDEL

. DEPINITIGNS- .

TIF: A NODE NAME IS TYPED COMPLEX, ANY FORTRAN STATEMENT
;LLREFERENCING THE NODE = WILL USE THE COMPLEX VALUE. THE !nRTRAN‘ |
~ INTRINSIC FUNCTIONS ~ REAL AND A:MAG MUST  BE USED o .
li'REFERENCE THE REAL' OR IMAGINARY PARTS, - |

3,6, ' WRITTING FORTRAN POST=PROCESSING SLBROUTINES

3,6,1, INTERFACING WITH .8YSTID

CLINKAGE TO° ANY USER POSTPROCESSING ‘RDUTINE'IS‘AVAiLABLE'
’ ;-ranu USE OF THE 8YSTID camn#ﬁo TPOSTI,  HMEN A REFERENCE 10
fpnsv 18 MADE IN ANY SYSTEM DESCRIPTION, ‘4. SUBRDUTINE CALL T8 MADE ]
T THE USER'S PROGRAM FOR- EVERY SPECIPIED VARIABLE IN THE FORM1

CALL NAME(LABEL,NPAGE)
WHERE

LABEL' I8 THE  MOLLERITH 'NAME OF  THE
_VARIABLE, T
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_ NPAGE 'CONVEYS THE  OUTPUT  SIZING, T.Fer

3w15

NPAGE=4 . IS5 8,5 X §{ COMPATIBLE C!UTPUT; NF’AGE“T ‘

IS STANDARD COMPUTER SIZE OUTPUT,
FOR EXAMPLE, THE 8YSTID sraremaurz
POST SPECTM = NODEY = OUTPUT
WOULD GENERATE THE FOLLOWING TWO LINES IN THE MAiN
'SIMULATION PROGRAMS
CALL SPECTM('NODEL!,T)
(CALL SPECTH('OUTPUTY,T)
THE FIRST LINE OF THE USER WRITTEN SUERUUTINE
~ SPECTM WOULD GENERALLY BE AS FOLLOWS1
 SUBROUTINE SPECTM(LABEL,NPAGE)
_THO INPUT PARAMETERS ARE REQUIRED, EVEN IF THE
- USER 18 NUT CONCERNED WITH OUTPUT stZIng, |

WHENEVER - A POST STATEMENT . APPEARS IN A 8YSTID

PROGRAM,  MAIN/BYSTID . CONTAINS. THE  POLLOWING

COMMON BLOEK (ALL VARTABLES WHICH BEGIN WITH 2’ ARE

INTEGERS) S

COMMON  /DRMHED/  ZDATE(2), 2TODC23, TSTART,

.T8TOR, VEQGDTY, SETTLEJ; ZUSED, BUAL, ZN&_MES':-"

VEGDT

ZNAMECCZNAMES>
WHERE a | o
2DATE = BCD OF DATE, LEFT JUSTIFIED, BLANK -
T FILLED L
270D = BCD OF TINE OF DAY, LEFT JUSTIFIEDr
" BLANK FILLED
TSTOP = STOP TIME OF SIMULATION
TSTART = START TIME OF SIMULATION = .
% DT (WMICH APPEARS IN /EQGENT/S’
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SETTLE = SETTLE TIME OF SIMULATION - |
ZUSED = NUMBER OF VALUES FDR EACH VARTABLE
| STORED ~ ON  TEMPORARY FILE (IN SOME
- ROUTINES NAMED NVAL) .
QUAL = I/0 QUALIFIER (SEE SAVE STATEMENTS
: ZNAMES 2 NUMBER QF DIFFERENT VARIABLES STNRED
| DN FILES, | e
INAMECI), 121,<ZNAMES> = NAMES OF * VARTABLES
STORED. ON FILES, - |
INCLUSTON OF . THIS COMMON BLDCK IN A POST=PROCESSING RDUTINE
ALLOWS THE USER ACEESS TO SEVERAL IMPORTANT VARIABLES, PARTICULAR™
LY NVAL  (ZUSEDY THE NUMBER OF VALUES AVAILABLE FOR ANY

"PARTICULAR VARIABLE STORED ON FILE,
3,6,2, 1/0 (RETRIEVAL OF TIME WISTORIES) -

AL RETREEVAL OF INFORMATION STORED ON 170 FILES $HOULD BE
ACCOMPLISHED . WITH  THE = TWD' SUBROUTINES  DRMGET  AND
 bRMEDT, | | |

DRMGET: CALLING SEQUENCE: .

eALL nRMGET(NAME.ARRAY.téﬁstH,Msxzhi'
 WHERE : | -
 NAME: CONTAINS NAME OF VARtABLE REFERENCED (BED)

ARR&Y I8 . ARRAY INTD  WHICH 'VALUES ARE Tﬂ BE READ
(DIHENSIDNED AT LFAST 8y LENGTH} o

LENGTH 18 NUMBER OF vnguzs 10 BE READ N
 MSKIP 18 Nunasn OF WORDS Tﬂ sx:w BEFORE READING

CONTINUING THE EXAMPLE; THE FOLLOWING LINES OF
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CCODE . RETRIEVE ALL  VALUES STORED ON FILE FOR A
PARTICULAR VARIABLE, 1000 VALUES AT & TIME ,

/

!XAHPLE 1:

SUBRDUTINE SPECTM CLABEL:NPAGE)
COMHMON. /DRMMED/ DUMMY(8), NVAL
DIHENSIﬂN ARRAY(IDOO) -

DD 100 MSKIP = 0,NVAL,1000 S
CALL nnmsewcLAaEL.ARRAY.iooo MSK1R)

.
‘. ) ! . .

" ANALYSIS  OF THE 1000 VALUES OF THE

 VARIABLE NAMED IN LABEL, . . -
' :

.

gno-c@n?:nu&’

DRMEDT! CALLING SEQUENCEU
CALL DRHEDT(NAME NREQ;ARRAY)
NHERE

" NAME: CONTAINS  THE = NAME OF  THE VARIABLE
. REFERENCED (BED}. S

NREQ EQUALS THE NUMBER OF VARIABLES Tn 8E
READ OFF FILE, | AR

ARRAY IS  ARRAY. INTO  WHICH VARIABLES ARE
" PLACED (DIMENSIONED AT LEAST B8Y NREQ),

CLET  NVAL: BE THE NINTH WORD OF COMMON BLACK
_/DRMHED/,  NVAL' EQUALS THE .NUMBER DF VALUES .
' 8TORED  ON - FILE FOR EACH  VARIABLE,  IF -
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'ANREQ>ﬂNVAL; THEN  NVAL  WORDS ~ (ALL  THAT

ARE 0N THE FILEJ WILL 'BE READ INTG ARRAY IF

| NREGKNVAL, THE  DATA ON. FILE 18 EDITED aND

NREQ  EQUALLY  SPACED  VALUES ARE  READ INTO

ARRAY,

CEXAMPLE 21

" SUBROUTINE SPECTM(LABEL,NPAGES
DIMENSION ARRAY (1000) .
. . ' ) -
L}

CALL DRHEDT fLABEL:!DOO ARRAY)

3alg

ARRAY ~° NOW  CONTAINS = 1000  EQUALLY
SPACED VALUES OF THE ~VARTABLE NAMED IN

-LABEL,

VALUES OF TIME ARE NOT STORED ON FILE, BUT ARE

COMPUTED BY DRMGET AND DRMEDT WHEN NEEDED, SAVING {/0
TMeE, | " |

BY 1¢¢o; THEN THE: STATEMENT: - -
' CALL. DRMGET('TIME';TIME 1000, manrpa

PLACED INSIDE THE ou-Lunp WILL "COMPUTE THE 1000 VALUES

OF TIME CORRESPONDING TO THE VALUES IN ARRAY,
s:mrLARLv. IN EXAMPLE 2, THE STATEMENTl.
EALL DRMEDT(!TIMEY,1000,TIME)

- wauLD. PRDDUCE 1000. VALUES oF TIME IN THE ARRAY TIME SUGH

IN EXAMPLE {, ASSUME THE ARRAY TINE IS DIMENSIONED
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 THAT ARRAY(I) WAS THE -VALUE'.GF_ THE vAhtABLE- NAMED IN
fLAaéL‘AT TINE TIMECI), | | _

CIN TME ABOVE EXAMPLES, VALUES ARE RETRIEVED FROM.
STORAGE -FILES IN BLOCKS DF'IGOO.l_!/D.TIME CAN BE REDUCED
IF THE BLOCKSIZE IS CHOSEN TO BE AN INTEGER NUMBER OF

SECTORS (A MULTIPLE oF aa:. | a '

3,643, CORE MANAGEMENT

NORMALLY, - LARGE =Anﬁavs-'ussn IN éﬂﬁTiPRﬂcESSING ROUm.
. TINES. WOULD  BE RESIDENT IN CORE DURING THE ENTIRE SIMULA=
TION, INEREASING cnaa CHARGES, THIS WOULD oF THE CASE IN
TH£_ AaovE EXAMPLES,  THIS CAN BE AVﬂiDED; Howﬁven, 1% THE‘l 
ARRAYS haa' PLAch— IN THE /VSPACE/ COMMON BLOCK AND THE
fovmam:c CORE ALLOCATION SUBROUTINE 18- usao.
EXAHPkE! _

COMMON /VSPACE/ ARRAYO, ARRAY(2)

) *
»

CALL CORE (1000)

"WILL EXPAND CORE'TD PROVIDE 1000 WORDS FOR ARRAY,
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e PROGRAM LCESCRIPTION

SYSTID' IS A SYSTEM OF COMPUTER ROUTINES NHICH PROVIDES THE
ANALYST WITH & PDHERFUL TOOL FOR THE TRANSIENT SIMULATION &ND
ANALYSIS OF COMPLEX SYSTEMS, 8YSTID WAS INITIGLLY DEVELOPED FpR
THE SIHULATIDN OF COMMUNICATIONS SYSTEMS. ALTHOUGH OTHER
CDNTINUOUS SYSTEMS HAVE BEEN SIHULATED. A LIBRARY OF NDDELS FNR
PGNER. SYSTEQS HAS RECENTLY BEFN DEVELDPED FOR APPLIC“'I’IG“J TU THE
aPACE SHUTTLE POHER SYSTEM

8YSTID ACCERTS AS INPUT A TobOLnschL,rBLacxaaox' DESCRIPe

TION  OF -~ A .SYSTEM, " AUTOMATICALLY GENERATES THE  APPROPRIATE

ALGORITHMS, AND THEN PROCEEDS TO EXEEUTE THE SIMULATION PRAGRAM,

- THUS . THE USER I8 nOT NECESSARILY REQUIRED TO WRITE THE ALGORITHMS

IN A COMPUTER L ANGUAGE NNR POSSESS A GREAY FACILITY IN COMPUTER

PROGRAMMING,  THE SYSTEM osscnrprzuw, INCLUDING BOTH TOPOLOGY AND

ELEMENT INFORMATION, 1S SUPPLIED TO THE PROGRAM IN A FREE=FORM,
USER CONTROLLED ENGINEERING LANGUAGE WHIEH I8 EASILY LEARNED,

§YSTID OFFERS THE USER ENORMOUS FLE!IBILITY IN THE REPRESEN~
TATION OF SYSTEM ELEMENTS, T, Eer 'BLACK BOXES!, AN ELEMENT WAy gE
DEFINED AS1 |
"~ C4) A 8YSTID. LIBHARY MODEL
(2) A USER WRITTEN, TEMPORARY ségrrn MODEL

N T
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4, PROBLEM SUBMISSION

SYSTID, WHICH OPERATES IN THE EXECS TIMESHARING/B4TCH
ENVIRONEMENT MAY BE EXECUTED BY THREE DIFFERENT PROCESSES: .

(1) BY SUBMISSION OF A DATA DECK TO THE CLOSED SHOP

 (2) STARTING A JOB FROM A REMOTE DEMAND TERMINAL
7 VIA THE @START FILENAE CONTROL CARD '

{3 DIRECT EXECUTIUN FRDM A REHUTE’ QEMAND TE’RMINAL‘

L INANY EVENT, TH EXECUTIVE CONTROL LANGUAGE 1 BASZCALLY
" THE - SAME, !KTENSIVE USE OF THE 'EXECS SADD AND eSETE CONTROL
:tAﬂbé PROVIDE 'THE USER WITH THE asrLrry. TO CONFIGURE ANY. 8YSTID
RUN FOR THE FGLLOHING: | o
‘;Cii,USE oF _ANVIALfEﬁﬂATE& LIBRARY 'nrﬁshfﬁnv CIN
TRRS) B - o
@ PHASE T ONLY

(3) INHIBIT rnnvnau PRGGRAH Lrsr:ws IF IN PRROR:
MODE : A

el PHASE 11 ONLY

| IN ADDITION TQ THE ABOVE DIRECT CONTROLS, SYSFID WILL
AUfﬂMATfEALLY>'IﬁHiBIT -#HAsE' 11 EXECUTION 1IF DATA :N?UT"ERRﬂasi

WAVE  BEEN DETECTED, IN WHICH CASE THE FORTRAN ROUTINES AS. WRITTEN
BY PHASE I NILL BE LTSTED (UNLESS INHI&ITED BY ONE' OF THE asarc 
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© OPTIONS):  THE anéT"éiAMPLE- LISTS THE STANDARD 8¥8TID RUN
:-‘SfREAM_ WITH ALL THE OPTIONS, .PRIOR TO THE FIN CARD, YPRS
CONTAINS :THE 'chLﬁc}Eu SIMULATION PROGRAM = NAMED STMULATE, IN |
“ Aboxrxny T0 THE SYSTID :GENERATED PORTRAN qugusxn BOTH SOURCE
_AND RELOCATABLE FORM, . e )
AL OF THE FOLLOWING EXAMPLES ARE SET - UP FpR BATCW OR
6START COMMAND EXECUTION, 1F A RUN IS 7O BE EXECUTED DIRECTLY |
~ "FROM DEMAND, THE = ADD ELEMENT SYSTxbbABCJRUNIT_EUST.éE REPLACED
BY 8YSTID=ABS,DEWAND AND THE bﬁbaMAL; CARD 18 NOT REQUIRED, IF

ANY PHASE ‘11 DATA IS-REQUIRED BY THE PROGRAM (SUCH AS A BSYSTID =~

 NAMELIST), THE LAST TWO LINES OF ELEMENT DEMAND MUST BE DELETED
BEFORE IT 1S USED, ' s
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EXAMPLE WITH ALL OPTIONS
€ 4RD |

By 1 L]

U ORUN , o .
#SETC 1/83
#SETC 1/84
OSETC 2/S4
PSETE 3/84
‘ADD;P svsr:o-nas SYSTID

_<PHASE I DATA>

" 'eADD,P SYSTID-ABS RUNTY
BSYSTID T4 4.

®

PHASE 11 DATA > -

- o_ﬁ-b

ﬂ‘oNDRMAL1

L]

> » v A w

FIN

+ REQUIRES A DIRECTORY IN TPFS$ .

* THESE TWD CARDS ARE. MUTUALLY EXCLUSIVE

DPTIONAL FILE MANIPULATIONS >

NOTE

mmem

O W~ 0 U I DD e

Gy
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NOTES FOR EXAMPLE §

STANDARD EXECS RUN- GARD

-INDICATES AN ALTEPNATE DIREETDRY 18 BEING usen (IN TPF&)

PHASE I ONLY 1S TD BE EXECUTED (CREATES A SIMULATIUNf
PRDGRAM BUT DDES NOT EXECUTE !Tr SEE LINE 5) . '

.ELIMINATES FORTR&N LISTING IF ERRGRS ARE ENCQUNTE#ED

PHASE II ONLY 1S TO BE EXECUTED texscura THE Paasngn;“

“GENERATED BY A PREVIOUS RUNJ

7r13
14
{5e22
23
2430

31

'ADDS_ A PROCEBURE tsysrrna TD 'cnmpzte' SfSTID~LANGUAGE

STATEMENTS

PHASE 1 INPUT,» 1.E., SYSTID LAhGUAGE STATEMENTS aer:n:ns"
MODELS AND/OR A svsrem | | |

ADDS A PRGCEDURE (RUNIT) TO COMPILEr MAPp ANDIOR EXECUTE

- THE SIMULATIQN PRGGRAH

NAMELIST DATA caeeuxaﬁn IF A SYSTIQ oarA”sTATEMENT HAS

:USEDig FDLLDNED BY.- ANY DATA WHICH MAY BE READ IN BY MGDELS

QPTIDNAL: INSURES RUNIT PRDCEDURE TERMINATES NGRMALLY

OPTIONAL ORERATIONS TO SAVE 8YSTID GENERATED PROGRAMS
AND/OR FILES = - . S

'STANDARD EXECS END=OF=JOB GARD
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1 ‘TYPIcAg EXAMPLE.HITH'ND OPTkﬁNSg :
 Carp S - NDTE

bl LY L ‘ . TmEme

SRUN . . . S
SADD,P S8YSTIDwABS ., SYSTID

a
PHASE I DATA >

» Te s » A w

6ADD,P SYSTIO=ARS,RUNIT

=y X R X NUR LW v

Tl otk e

PHASE IT DATA >

-5 As =

© ONORMAL1
OFIN

DD G LA



| 8YSTID UBERIS MANUAL . 4we

EXAMPLE WITH ALTERNATE LTBRARY DIRECTORYS
CARD L NOTE

mew ' o o ‘ LA L1
ORUN |, o o4

®3ETC 1/53

8COPY,8 EXAMPLE,DIRECTORY
84DD,P SYSTID=ABS,SYSTID.

R R R R

PHASE I DATA >

€ADD,P SYSTID®ABS,RUNIT 12

s 2 e = ;- Aes =
N
[=]

< PHASE II DATa >~ ' ‘ P ¥
. R Y
SNORMALY . . e,
oFIN.. L e
NOTES FOR EXAMPLE 3

2 INDICATES AN ALTERNATE DIRECTORY IS TQ BE USED

3 IN. TMIS. CASE, THE . ALTERNATE: DIRECTORY .18 ELEMENT
"~ DIRECTORY IN FILE EXAMPLE ORY .15, ENT
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EXAMPLE WITH PHASE 1 ONLYS

CARD : o NOTE
am . ’ ) “mww
. QRUN . 00 1
8SETC 1/84 | 2
6ADD,P SYSTIDeABS,SYSTID 3
" 5
. _ I Ty
< PHASE I -DATA > 7
] R o B
, . 9
» ‘ o , 10
8ADD,P SYSTID=ABS,RUNIT 11
- ONORMAL R . 12
- OFIN ' 13

NOTES FOR EXAMPLE 4

2 IMDICATES PHASE: T ONLY

FILE- MANIPULATIDN STATEMENTS CUULD BE PLACED BETNEEN LINES
41 AND 12 TO SAVE" THE QUTPUT FROM THE FIRST PHASE
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EXAMPLE WITH PHASE 11 ONLY? |
cAaof - | o . NDTE

Wmwm o : . : L L L
ﬂﬂSETC 3/3“ 2
OCOPY, A EXAMPLE.SIMULATE 3
®ADD,FP SYSTID=ABS,RUNIT 4
] ' - 5 -
. -
i o T
& PHASE II DATA > 8
. 10
» 1t
ONDORMAL 2 12
OFIN 13

' NOTES FOR EkaPLE 5

2_PHASE II ONLY (EXECUTE SAVED SIMULATIGNJ

3 IN THIS CASE; THE ABSOLUTE ELEMENT GENERATED BY P PRFVIGUS
- ,EH:SE EI' 18" NAMED SIMULATE: aND IT IS STQRED IN FILE
XAMPLE: ‘ S SO :
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| THE DETAILED EXECUTIVE CONTROL CARD SEGUENCE REPRESENTED &Y
THE  ELEMENTS  SYSTID=ABS,SYSTID,  SYSTID-ABS,RUNIT,  AND
SYSTID-ABS,DEMAND ARE GIVEN BELOW FOR REFERENCE, .

'SYSTID=ABS,SYSTID

8ASG,T ELTFIL

~ USE 9,ELTFIL - |

- #AS6,T 3,,D/3000//5000 . o T
OTEST TE/1/83 "4 USER DIRECTORY (IF TRUE)} IN TPF$
eCOPY,S SYSTIDmABS,DIRECTORY « BRING IN FIRST PHASE
0XQT 8YSTIDwABS,SYSTID . - |
8A0D,P DIRECTORY . ‘o LOAD YOUR DATA NOW

8YSTIDmABS.DEMAND

#FREE 3.
8COPY,§ SYSTIDwABS, PRGCS/aYSTlD
PADD ELTFIL, .
¢ELT,I GOSIM
IN MAIN/SYSTID
LIB TPFS,,SYSTID=RLIB,
LI8 SYSTID-CLIBS,
IN VSPACE -
OMAP GOSIM, TPFS$,COB
10 #FREE DUTPUT,
11 ®8ASG,T OUTPUT,
12 #BRKPT PRINTE/0UTPUT
13 #TPFS,008 - |
14 - 0BRKPT PRINTS -
15 #MSG,N DUTPUT 18 IN FILE DUTPUT.

OO~ &P
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8YSTID~ABS,RUNIT

#FREE 3 .

®TEST TNE/3/84 | |

#JUMP BOL . - | .
eTEST TNE/2/T3 ) SKIP IF ERROR IN pAssz

#JUMP ERRNRS. |
®COPY,S SYSTIDwABS,PROCS/SYSTID | o
®ADD ELTFIL, =, HERE COME THE FQRTRAN....-

-@TEST TNE/1/84

@JUMP NORMAL .
eMSG,N CONTINUE INTO FASS 3

- G011

8TEST TNE/3/84
eJUMP BR2

OMAP,I GOSIM,SIMULATE

IN MAIN/SYSTID

.18 TPF&..SYSTIDFRLIB.

LIB- SYSTID=CLIBS,

LIB ISD*RPLOT," ’

eJUMP 802 :

OERRORSY L
OMSG,N ERRDRS IN PRQCESSING YQUR INPUT DATA
eTEST TE/0/84 ,
eJUMP NDRMAL -, .

eDATA,L ELTFILn_

SEND

OJUMP - NORMAL,

86023 |

#XQAT SIMULATE
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e SIEIT
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S, BASIC & POWER 8YSTEM SYSYID LIBRARIES -

5,1, THE BASIC SYSTID LIBRARY

THE FDLLDHING 18 A BRIEF suanaav OF THE MODELS AVAILABLE IN
THE BASIC SYSTID LIBRARY, FOR A MORE COMPLETE LIST, SEE SECTION
'a.s._“rmn A COMPLETE DESCRIPTION DF EACH MODEL, AND WOW IT 1§
| USED, SEE ' 'ADVANCED COMMUNICATION SYSTEM 'TIME DONAIN MODELING
(TECHNIGUES,  ASYSTD SOFTHARE DESCRIPTION, VOLUME 1, PROGRAM USERS
eU:nEv=§ApéENnxx;'a. (R72=001, CONTRACT NAS9=11743, AUGUST {9725, .

SIGNAL GENERATORS

. % 0 -

GAUSSIAN NOISE

]
o PULSE GENERATOR
+ . ‘SOUARE WAVE GENERATOR
- TABLE GENERATORS
' PERIODIC TABLE GENERATORS :
. TRANSCENDENTAL FUNETION GENERATORS
MODULATORS
MmmNamomm.y
. AMPLITUDE MUDULATQRS .
. PREQUENCY MDDULATORS (SINE WAVEY
“ FREQUENCY MODULATOR (SRUARE WAVE)
' 'PHASE MODULATORS (SINE WAVE)
«  PHASE MODULATOR (8GQUARE uavsa
' DELTA MODULATOR.
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DEMODULATORS

LA LA N X 2 1 3 X ¥ ]

1
»
L}

AMPLITUDE DEMODULATQRS
PHASE DEMODULATORS
FREQUENCY -DEMDDULATORS

FREQUENCY DEMODULATOR . MITH FEEDBACK -

FILTERS

LA A At 12

. & 8 @ B B W W

GENERAL FILTER MODEL

BUTTERWORTH .
CHEBYCHEY

- BESSEL

BUTTERNOﬂTHvTHGMPSUN
ELLIPTIC = :

LEAD LAG FUNETION
'LEAD FUNCTION
 MATCHED FILTER

LIMITERS

LA g 1 b 1 ]

.
L]
2
L]

8OFT LIMITERS

- HARD LIMITERS

RF' 8OFT LIMITER

RF: HWARD LIMITER.

TRANSFORMS

LT LI T T T

FOURIER ‘TRANSFORM (FFT AND INVERSE)

"HAAR TRANSFDRM C(AND INVERSE)

._-HADAMARD TRANSFORM CAND' INVERSE)

" CODERS

LY XY ]

- 85 @& ®» W 3

ANALDGRTO=DIGITAL

. DIGITAL»TO=ANALOG

SAMPLE. MOLD DIGITAL=TOmANALAG
MULTI=LEVEL PCM
INTERLEAVER

DE=INTERLEAVER

 5e2
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MATH

wmme

v DIFFERENTIATOR.

"INTEGRAL WITH ;NITZAL CDNDITIUNS

L]
».  INTEGRATOR

- MISCELLANEOUS
LLE L L L L 1Y T
e TIME DELAY
e PHASE SHIFTER
a SIGNAL 8PLIT
. TIME LATCH
" ZERD CROSSING DETECTGR



. 8YSTID USERIS MANUAL . geg’

'5,2.. THE POWER 8YSTEM LIBRARY

THE FOLLOWING IS A BRIEF SUMHARY.UF THE PDWE# SYSTE”'MQDELS '

GENERATED

UNDER THI$ CONTRACT, VDLUME 1 CDNTAINS THE GDHPLETE 

DESCRIPTIGN OF EACH MDDEL AND ITS UBE.

.'PQWER cuNTthjELﬁnﬁNTs

DR A T i A WOy AR

e m om ® ow w

'REMOTE - POWER CONTROLLER

REMOTE CIRCUIT BREAKER.

" REMOTE SBOFTWARE 'SWITCH! -

BEQUENCE OF EVENTS GENERATQR & LDAD CﬂNTRﬂLkER‘
FUSE

~ DIODE

POWER SOURCES

4.Qq*”ﬂﬁﬁﬂﬂ“?”

P

LDADS

Y 3 L™

PUEL CELL | :
'POWER CONDITIONING c:nvenrea:

LOAD DATA BASE GENERATION

DISTRIBUTION

o -

CABLE



6.0 EXAMPLES



SYSTID USER1S MANUAL S ey

6, EXAMPLES

THREE EXAMPLES ARE PRESENTED IN THIS SECTION, NAMELY:

1 SYSTID: SIMULATION OF AN APOLLO PCM/PM/PM COMMUNI=
CATIONS LINK WHOSE CHARACTERISTICS 4RE GIVEN IN THE
FOLLOWING DIAGRAM, - |

2 SysTIp' SQUARINB LooP MDDEL ALSD-.DEFIMED‘ IN‘THE
DIAGRAM,. | - R

'3 8ySTID szMULArrﬂﬁ.' OF -ﬂxuvsn RESP&NSE. THIS

EXAMPLE  TLLUSTRATES THE DEFINE, VARV: AND R8T
CoMMaNDS, - . o

ALL-. OF THE PLOTTED OUTPUT PRESENTED IN THIS SECTIAN HAS BEEN.
'EDITED SLIGHTLY TO FIT THE REQUIREMENTS OF THE GOCUMENT PROCESSOR,



A e e . S— — p—— —

Fe =32 KHZ
P =2
N2
VT
' IF FiLTER ' |
RF PHASE N3 N4 N5, .
. o . 5 8U BP | RF PHASE
M AR | REUMITR =™ e S3omHz [P DEMOBULATOR
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Figure 6-1, Apollo PCM/PM/PM Link Block Diagram

J INPUT

NRZ
GENERATOR
(SQUARE WAVE
RATE = 128 CPS)

I

SQ PM
MODULATOR
(SQUARE WAVE
PHASE MODULATED)

OUTPUT
FILTER
58U LP
B 128 HZ

CUTPUT

B
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6.1, PCM/PM/PM LINK

| THE FIRST EXAMPLE CONSISTS OF A TEMPORARY DEFINITION OF MODEL

© NRZ AND A SYSTEM WHICH DEMONSTRATES THE UsE .oF SEVERAL' LIBRARY
_ MODELS,  ALONG WITH SOME MATH EXPRESSIONS, 1T IS FOLLOWED Y THE

“PHASE I SYSTID OUTPUT, THE GENERATED FORTRAN PROGRAM, AND SOME

LOF THE GENERATED RESULTS. ' | o

A FEW REMARKS CONCERNING THIS SIMULATION ARE IN ORDER.

" NOTICE THAT FOLLOWING THE SQUARE WAVE: PHASE MDDULATUR IS AN RF

| PHASE MODULATOR, AT ‘Taxs POINT, WE - ARE REPRESENTING THE RF

~ PORTION OF THE LINK AT BASEBAND._ THIS PROCESS 1S ACTUALLY TMPLE-

“}'MENTED BY ' ASSUMING THAT  THE INPUT SIGNALS ARE- ANALYTIﬁ. THIS,:A

fﬁONDITIGN 1S MET IF THE BASEBAND SIGNAL sPECTRUM IS ESSENTI&LLY :

ZERD. AT THE CARRIER FREQUENEY. IF TH!S APPRQXIMATIUN IS NOT TRUE,

A RIPPLE IN-THE SIMULATIUN-DUTPUT AT FREQUENCIES OF Appnnx:MATEva
';'Tw:ca THE CARRIER :a INTRUDUCED .. THE CASE IF THE INPUT 8 A sTgP-'
"FUNCTIONS FOR xustance. IN © ANY EVENT. THE RIPPLE 18 NQRHALLV
 'NEGLi$iELE DUE 1O THE LARGE RATID BETWEEN THE . aasssnmn AND
CARRIER, | |
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NRZ o  MODELA- - 1§ 1

SYSTID PRGCESSGR LEVEL 11% ‘ '
. VERSION DATED 4 JULY 74 FDR YHE Msc u1zos/1110 svsreu
THIS DECK PROCESSED GN 14107174 AT zo:uaasa :

“sysTID MDDELS_REFERENCED . . ENTRY paINT

" 80 o I T

 THIS MODEL ASSIGNED THE ENTRY POINT NAME MODELA

000001 © MODEL # INPUT®NRZ(BR)=DUTPUT

000002 © INPUT <€ SQEBR/Z2,Y > N1

000003 : ‘ N < 8%,5+,95 > DUTPUT

000004 o END

LS

0000005300000
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| APGLLQﬂPCM/PHIPM LINK :ExAMPLE 3]

SYSTI0 PRQCESSDR LEVEL IIT
VERSION DATED 4 JULY 74 FOR THE MSC 01105/1110 SYSTEM

~THI® D

SYSTID

NRZ

EcK PROCESSED ON 11107174 AT 19346237
MaoELs‘REFERENUEG_.

SQPMOD '
RFPHASEMODULATOR

"RFLIMITER

BUTTERWORTH .

RFPHASEDEMODULATOR

000001
000002

000003

600004

000005
000006

o 00000T

000008
000009
000010
000018
000011
- 000012
. 000083
000014

000015
000056

000017

T b00018

000019
040020

. 000021 :

LOOPFILTER
FMMODUL A TOR

PAGE, SMALL .

“PRINT,N{,N13,0UTPUT
PPLOT,NI,N13,0UTPYUT
COMPLEX, N3,N&,NS .
INPUT < NRZ(128,3 > N{ .
N1 < SQPMODCPI,32,768E33> Na
N2 . <RF PHASE MODULATOR (1,0}
N3 € RF LIMITER > N4

#* WARNING #* AN IN/OUT NODE TO THIS MODEL NAY BE OF THE WR
| BUTTERWORTH (5,3,10,E6,64,E3,10,E6,1,) > N5

NG <

NS < RF PHASE DEMDDULATOR (1,
NG <

N7 € ¥x3 > NB

NB < $aNi2 > N9

NG. €

N1O . < FM MODULATOR (2, *PI:3&
Nil < B#48»0,%5 > Ni2
Nil-< $#NT > N1F

END

ENTRY POINT

MODEL &
8GPHOD
RPMMOD
RFLIMT
BUTHTH
RFPDEM
LEDLAG
FMMOD

SYSTEM , APDLLD PEM/PH/EM LINK (EXANPLE 1)
DEFAUL, TSTART=O.;TSTQP= 03,0T=1, 5E~6,MPRINT=EOO

> N3

OJ >-Né

BUTTERWORTH (5:3p32 Tb&E3u3Bﬁ,,ﬂ g!n] > N?

N13 <_BUTTERNORTH (Erl D.p!?&.;ﬂ.r! ) > @UTPUY

UN!" TYPE

LOOP ‘FILTER (200,,1, 87759qu 0 ,.19731719.9 5. M!n'
T68E3) mz:
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OELT,1 MODELA/SYSTID |
SUBROUTINE  MODELA (BR)

€ NRZ

. INCLUDE. MDDELlpLIsT
DEFINE INPUT=VEZIN)
DEFINE QUTPUTSV(ZOUT)
DEF INE Nlavtz*l)
ZINeZZIN - .

- ZOUT=ZZI0UT
7=272

- TIRZ+}

c - 8a -
- ZZINSZIN
SZZ0YTAZey
cALL SB(BR/2,)

. DUTPUT=N1*.§¢ g
RETURN
END

COFDR¢S MDDELAISYSTIDpMDDELA/SYSTIQ
- @ELT,I MAIN/SYSTID

INCLUDE MAIN{,LIST
DATA TITLE/'APOLLOD PCH/PM/PM LINK (EXAMPLE 1)1
PEFINE N3=W(1) : o
DEF INE Na=wc2>
. DEFINE NS=W(3)
DEFINE INRUT=V(T)
DEFINE Ni3V(8)
DEFINE N23V(9)
DEFINE NoemVE10)
" DEFINE N7aV(11) -
DEFINE N8=V(12)
DEFINE NOzV(13)-
DEFINE N10=V(14)
DEFINE Ni{mv({5)
PDEFINE N12mV(16}
DEFINE N13mV(iT) ,
- BPEFINE DUTPUTQV(!B) _
- DATA TSTART/0,/,TSTOP/,03/,DT/1, SEa&/,NPRINT/EOOI
PARAMETER ZPSIZE= 4
DIMENSTON VPRINTta,ZPSIZED o
VPRINT(1,1%=¢ + .
. VPRINT(2,4)=!TIME!
CVPRINY(1,2)=21 ¢
CVPRINT(2,2)='N1!
COVPRINTC(1,3)=t
VRRINT(2,3)=INL3? -
CVPRINTC(L,4)mt ¢t .
VPRINT(2,4)='0UTPUT!
:. PARAMETER ZDRMSZ= Se0 |
- DIMENSION VDRUM(ZDRMSZ, 3)

émb

CINBUT
NE
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CQMMDN /DRMHED/ZDATF(E);ZTﬂDtE)pTSTART TSTDP VE@QT;SETTLE:
.ZUSED.ZGUAL,ZNAMES ZNAME( 3}
DATA ZINAMES/ 3/ .
INAMEC )= tNY -
ZNAME( 2)e tNIZ . ?
ZNAME( )= TOUTPUTY
INCLUDE HAINE;LIST
22218 ‘
2ZINE7 : ' L : CINBUT
2Z0UT=8 : o . - Y
caLlL. MDDELAtIEB J . ‘ S :
- $QPMOD S \ . -

ZZIN=E ' o S S oMt
 Z220UuTa9 S S S -2
calL SQPMOD(PL, 32, 76363) ' By o - o
: RFPHASEMQDULATDR o : | | L
ZTIN=S . . o S N2
. 2Z0YT=y . L P o

- CALL RPMMOD(1,0) .
RFLIMITER L S S
2ZINmY L g N3

- ZZ0yTs2 o SR . NG
CALL RFLIMT - g - o -
BUTTERWORTW = - . - S
ZZIN=2 A | S IR , N
2Z0uTe3 | | : e NS
cALL BUTNTHCEpEpID Ebp&a E3, !0 Eba! ) . : L
RFPHASEDEMDDULATBR L . : o T
7ZINs3 B o g | - NS
ZZ0UT=10 ' _ - ' : NE
cALi RFPDEM(1, 03 ' - ' ’ - ,
BUTTERWORTH o | o . , o
220uTa11 S N NT
cALL BUTWTHt5;3u32 7&8E3p38a.uﬁ.n1 ) '
NBENTHNT
NOENBWN12
LOOPFILTER

CZZIN®$3 : o L : . o
z2z0UT=14 - . NEB

- CALL LEDLAG(200,.1, 87759?4:0.-.19751?19 0, ) ‘ :

- _FMMDDULATOR | B . -

'f‘ZZINaiu ‘ : o o “ ‘ L _ CNlo

- ZZOUTRLS : S - o B V3 &
of YN FHMGD{E *P1,32, 765E3J . : . ‘

NlaaNlltNli-O 5

Ni3aN11eNT

BUTTERWQRTH - — | .

zzIn=t7. - | 0%
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-'EZUUTaIS ‘
call BUTWTH(2:1, 0.;128.:0.;1 )
IF(ZTIME,LT.Z8ETTL) GO TO 99510
INCLUDE MAINZ,LIST |
VDRUM!ZDRUMaI)ﬂNl
VDRUM(ZDRUM, 2)=N13
VORUM(ZDRUM, 3)=0UTPUT .
‘ZCOUNTEZCOUNT+1
CIFCZCOUNT NELNPRINTY GO TO 99010
. ZcOUNTsO0 -
ZPRINTZZPRINT#{ :
VPRINT(ZPRINT,1)=TIME
| VPRINT:ZPRINT,szNl :
. VPRINT(ZPRINT,3)=N13
- VPRINTLZPRINT,4)=0UTPUT -
_ IF(ZPRINT.NE,6) GO TR 99030
_ -NRITE:e.aqosozvpaznr
99050 FORMAT( 4(6X,A2,A6, 4eux,g12, eJ./))
. INCLUDE MAINS,LIST
cAkL DRUMIT(VDRUM,ZDRMSZ)’
CALL PTRLTCINLY, 4) ‘
callL PTPLTCINIZY, 4}
s - CAkL pTPLT(!UUTPUT'.aJ
99200 'CONTINUE
e . 8TDB
: END "
. @FDR,S§ MAIN/SYSTID,MAINIBYSTID
eEOF

"REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

AUTRUT
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CTIME
Nt
N13

_OUTPUT

TIME
Ny
- Ni3

BUTRUT

TIME
N§
N13

OUTPUT

TIME

N1}
DUTPUT

TIME
N{.
N1l

oouTRuT

TIME
NY
N3

o DUTPUT 
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000000

+500000+00

. 4000000

1120000=02

2100000401
169178201
215175203

2 240000m02
2100000401
420667302
2 B5A98Sw02

36000002
2100000401

L LA4098400

T L4B0000m02

100000+01

814962400
158280400 .

. 600000=02

1000004014

=, 176638400

253616400

(EXAMPLE 1)

L300000=03
(100000401
,226810704

.155124-07_'

L150000=02

2100000401

1371335902

596404203

ui.awoooo=osz
" 4100000401

2 563126=01

15623901

- 4390000m02. .

- o 100000401 -
4690174400
«T97507=01

,510000=02

100000401

» 143851400

.185356400

 ,630000m02
4100000401

«295585+00

L, 269496400

" REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR _:

4 600000m0%

«100000+01

17331903
+167936=05

;13006b502

100000401
2 955325m02
W174566m02

 .300000m02

«100000+01

T 2418768400
426024 Te01

/42000002

100000401

", 870913201
4104296400

540000m02
4100000401

+275379+400

2210904400

660000202
100000401 -

2693703400

4281350400

L4

-.900000-0?

+100000401
|2““°73?01

¢ 24%135.04

0210009;02
0100000401
186721400

W 416507m02

.330000n0?
1'l100000+01
-, 2B73Uba0

WU01682201

. 7.430000.09
0100000401
228112400

«130886400 .

570000805
‘QIOOOOO 01

.785201+OG

Zj.233912*9ﬁl

.&Qoooo 0:'\~
«10000040¢

n191108+°Q

'*;aaqaa9+9n
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SYSTID USERIS MANUAL - bett

APOLLO PCM/PM/PM LINK CEXAMPLE 1)
* OUTPUT | ' o . .

nwn-qnlng--;mﬁuélym-ugnw;w1§mméamaaﬂlﬂn-ww“;vqiﬂwhmﬂvv;;i'
1 : 1 1 1 i 9
I o ' o o " '

memm -

-

1 "k 1
{ LL S L] , . "
4 L : * Ak t
O & * - W Rk 1
t kW ko g LI ]
{ * * ' * ® !
1. * * . W * ]
1 * * : . L. 1
A " L3 L5 3 * A
LA LT T 1 1 BECO I 2 * 3 2 w ™
1 % R * * 1
1 * ol L] Kk 4
1w > * * i
1 R * * * !
1 LA * *. * S
1 & *k o 4
1w 'Y * * |
| ®w * * * L
P S * R Rk 1
———— ko * * " "
- W k- * % 11
! L * *, ¢ -
{ K *® - % )
1. * *h o {
1 * - * * N
1 " * 2 1
1 I " * 8
ot * * * 1
! L * » e
LLELT LY L) w L 2] L F;
4 *h #* " Ly
1 o * * i
! LA 2 ok 1
R R T * 1
1 * * * S
i LI TS ' L
. 1 - % 1
) * Rk ~ ‘ ]
{ | | S L T S T | L
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0,0000 1.6000m02 - 3]2000.02 .
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‘ ' IME ‘ : ‘ o
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6,2, SQUARING LOOP

THE  SECOND ExAMpLE-.iLLUSTRATEs THE DEFINITION OF. A MODEL
NAMELY A | 3QUARING LOOP.,  BQUARING 'LOOPS HAVE BEEN ur:uzzsn N
| DERIVING SUBCARRIER PHASE REFERENCES FOR DETECTION OF PMASE anu-
LATED SIGNALS. _THE  TOPOLOGY 1S SHOMN IN THE ILLUSTRAT!BN SINCE

- THE ELEHENTS HAKING UP THE PRGPOSED MODEL WERE USED IN THE APDLLO
LINK SIMULATION. )



. scuanrmstmapn

.. "8YSTID USER:S MANUAL L eet3

MODELA © 0 "t 1 000000806000

 9ySTID pnacsssna LEVEL 111 -
VERSION DATED 4 JULY 74 FOR THE MSC utzoazzsso SYSTEM
THIS OECK PROCESSED ON 11107474 ~'AT 20112125

3YSTID MQDELS nasaasncsu S | ENTRY PQINT -
LODPFILTER o ' LEDLAG
FMMODULATOR

- FMMOD

THIS MODEL ASSIGNED THE ENTRY POINT ‘NAME MODELA -

- 000001

boooo2
000003

000004 -
. 000008 -

000006
000007

'MDDEL ' NT - SQUARING LOOP = Nii
N7 < $x§ > N8
N8 < $%N12 > N9

N9 < LODP, FILTER caoo..1 8775994, o...19751719 0.5 3 NiH

- N10 < FM MODULATOR (2, *PI;SE ?68E3) > NLY

NIt < $KSe0,5> N2

”END
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6,3, FPILTER RESPONSE

IN THE FINAL EXAMPLE, A FILTER IS SIMULATED; AND ITS REsFmNsE'

70 AN INPUT SIGNAL 18 HEA&URED FOR van:ous BANDWIDTHS. THE SYSTEM -

VARIABLES 7 AND Tatup ARE ADJUSTED APPROPRIATELY FDRQfEFcH -

| BANDWIDTH. (BM) CONSIDERED, o o
THE RESULTS SHOWN ARE THE FIRST PAGE OF PRINTED ouTRUT, AND

THE aLnrs GENERATED WHEN THE anmowxorﬂ WAS 10,,. AND qo. RESPEGTI'
fVELv. | -
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TEST THE VARY/DEFINE anrung

SYSTID PRBCESSOR LEVEL 111" o
VERSION DATED 4 JULY 74 FOR THE MSC U1108/3110 SYSTEW
THIS DECK PROCESSED ON 11307174 AT 17157154

, svsrzo MUDELS REFERENCEB o | ENTRY POINT'

suT7ERw0RTH , - = © BUTWTH
S 00000¢ . '8YSTEM, TEST THE: vaavxaew:wz FEATURE
000002 PRINT, - OUTPUT,TESTER =
000003 . PPLOT, OUTPUT
000004 “PAGE, SMALL ~
0000085 : ~ DEFINE, YESTER=1,+(BWwi0, 3/20
- 000006 © SETT NPRINT=10
000007 o VARY, aw:to.ziio.:ao,
600008 . . SETr . DTe,05/BW
© 000009 SET: TSTOPsS/BW - \ o
000080 - INPUTS 1,0 >NI » '
000088 ' N1< BUTTERNDRTH(SrlsO.aBN o..l ; >DUTPuT '

600082 . END
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TEST THE VARY/DEFINE FEATURE

TIME
- OuTPLT

TESTER

T OTIME
QUTPUT
 TESTER

TIME

.outeuT

TESTER

000000
1 397958=04
«10000040¢

200000400
101650401

100000401

v400000+00

L a100021%01
«100000+01

.500000m01
434828400

2100000+01

,250000400
4994126400
4100000401

450000400
2999938400
,100000+04

.112984401

»100000+01

2300000400 .
.100202401
0100000401

500000400
100002401

2100000401

bmid

. 4150000407
2954789400
+10000040¢

0350000404
'}999332*@9 -



2,00400

1,60400

1,20400

‘*‘ a‘QdQOI

. 4,00%01

0,00

. X L 2.2 & J

» QUTPUT

§YSTID USER1S MANUAL

TEST THE VARY/DEFINE FEATURE

bal?

. _ . . L L,
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|
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1

ok R

3,0000801

 kwkdh Rk
231 {1 1T 0N

4:0090-01

{

i

Kerex
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i
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*
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. TEST THE VARY/DEFINE FEATURE .
% OUTRUT AR :

B:OO*OOKﬁnié!!inqnw-!#uﬁingpp;ggg;iqug,m;ggié;.;_,;g;l.;m"_;;;”i
o L8 AR | S D i . B |
i , ! . .
1.60%00 ommovenw

g P i e el i Je el Pl R
e o B TR AR IR kil R e T N i G T e i el b ek B b e

E |
L

1.20*00 u-n;wg.

Kk KRRAR kkwk | KkkE k]
o hkkAk  kkkkk ' 2.3.8 1 ok kk ol
B R L —

8.00°01 mmweme

- 8 - R
»
1

 ﬂ;Q°er_n99yﬁm.

» -

};AundyﬁGsﬂi;v-j
* % } E
%

_ , f '7 _ S | ; R gy
- 0,00 ﬂﬁ!!ﬂﬂl!Pnén”uﬁu1$99mén—ﬂnlwﬂmms!ﬂsﬁinﬁﬁnbﬂgwmlwé;mn;ﬂ;;
' 0,0000 3,0000w02 6,0000e02 o
o 1,5000002 . 4,5000m02 7.5000w02.
' IME N ‘ , 4
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74 APPENDIXesesesers,8YSTID LEVEL IIY POR THE LEVEL 2 USER

THERE ARE SEVERAL DIFFERENCES BETWEEN THE OLD LEVEL OF SYSTID
CAND LEVEL II1 OF 8YSTID ' WWICH THE USER MUST BE AWARE UF, THE
 DIFFERENCES ARE HOPEFULLY AN IMPROVEMENT, ADDING TO THE INHERENT .
| FLEXIBILITY OF SYSTID, THE CHANGES MADE CAN BE SUMMARIZED AS

. FOLLONS: o - ' |

o saueaa;xzea ToPOLOGY

A} MODELS DIRECTLY HAVE MULUTIPLE INPUTS AND
- ouTeUTS ' o | |

| B) TAPS MAVE BEEN ELTMINATED:

€} TOPOLOGY STATEMENTS ARE NO LONGER SORTED,
. BUT ARE EXECUTED IN THE ORDER IN WHICH THEY
ARE INPUT | | |

D) NODE NAMES MAY ee USED IN EXFRESS!ONS
t2) NOBE TYPING
© “A) 8YSTID NODES MAY  NOW BE TYPED EITHER REAL
. OR COMPLEX, COMPLEX NUMBERS WILL BE PROw.

CESSED CORRECTLY THRU ALL EXPRESSIGN EVALUAw
TIONS,

B) THERE ARE GGNVENIENT METHODS oF Accﬁss;me
© BOTH TME REAL AND IMAGINARY PARTS OF A
COMPLEX NODE | o N N

. (3) PORTRAN STATEMENTS. |
A) EXECUTABLE  PORTRAN ~STATEMENTS (INCLUDING
FORMAT)  MAY NOW  BE  INTERMIXED  WITH
|TOPDLOGY STATEMENTS USING A SPECTAL LEFT
NODE FIELD, | |

ﬂiJFNDN-EXECUTABLE FGRTRAN STATEHENTS MAY NOW,
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BE INTERMIXED WITH 8YSTID COMMANDS

7.1, GENERALIZED ‘YOPOLOGY

T,/1.4. MULTIPLE INPUTS AND OUTPUTS

THE - NODE  NAMES  INPUT  AND OUTRUT MO LONGER  HAVE A

" SPECIAL MEANING IN 8YSTID,. THE NE W vsﬂsznn ALLOWS MULTIPLE INPUT'S:V

‘nnn GUTPUT NGDES WITH A MDDEL DECLARED AS FGLLONSI
MODEL . INS,gae INK ,_MQDEL,NAHEtARsir..;;gnsNi - 0UT1,,) oo DUTY.

 THE-s§ARENTHéSI$ AN& cnﬁnaa IN THE MDDEL NAHE APGUMENT LIsT ARE .
REQUIRED; THE - CHARACTER MAY BE' ANY NONwALPHANUMERIC GHARACTER:
_ MOWEVER,. TO'- AVOID CONFUSION THEY SHOULD NOT BE A '¢' OR 131, O
AVOID AMBIGUITY IN THE CASE WWERE THE MODEL NAME 18 LESS THAN.

 SEVEN CHARCTERS AND THERE ARE NO ARGUMENTS TO.THE MODEL, THE
| FOLLOWING FORMS MAY BE USED1 ' o

ceer = NAME ) o0y,
- OR

.Ill;'l‘ ;‘(NAMEV) L !l‘!'r
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REFERENCING. A MODEL 1S ACCOMPLISWED IN A MANNER SIMILAR TO THE THE
. DECLARATION OF A MODEL3 |

INY, om INK < MODEL NAMECARG1,,. o ARGN) > o OUTL,,.pm DUTY

EXAMPLE: A MODEL Tn ABD FOUR NODES TOGETHER -AND MULTIPLY
| THE RESULT BY A CONSTANTS | |
MODEL # INS.IN2,INS.IN4 + ADDU(ARG) RESULT
INS €8 & IN2 + INB 4 ING > TEMP

TEMP < TEMP % ARG > RESULT
END | |

A TYPICAL REFERENCE FROM ANOTHER MODEL OR SYSTEM MIGHT B¢

 NODE 1 =NDDER2#NODE3=NODE4 < ADDA(2,718).> NODE1O

e

Tu1.2. ELIMINATION OF TAPS

 TAPS ARE NO LONGER RECOGNIZED BY 8YSTID, IN THE PREm -
VIOUS VERSION, TAPS WERE USED FOR SEVERAL REASONS
£ TO ALLOW A DANGLING NODE, FDR DUTPUT OR SOME OTHER
REASON, WHICH WOULD OTHERWISE CAUSE 4 DIAGNDSTIC
AND AN ABORTED RUN, |
DANGLING NODES ARE ALLOWED IN THE NE W VERSIﬁN.

2) YO PROVIDE MDRE THAN - ONE INPUT oR GUTPUT rn A
 MODEL.
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MULTIPLE INPUTS AND OUTPUTS ARE ALanﬁn;ENlTHE NEW.
YERSION, o - - g

3) TO USE THE VALUE OF A NODE IN AN EXPRESSION,

 NODE ' NAMES 'ARE ALLOWED IN EXPRESSIONS IN THE NEW
4) O TSOLATE.THE OUTPUT OF A MODEL FROM THE VALUE AT
YHE NDDE TO WHICH THE MODEL .IS CONNECTED (THE VALUE
OF THE NODE IS THE SUM OF ALL THE OUTPUTS OF THE
MODELS CONNECTED YO THE NODE),
IN THE NEW VERSION, THE OUTPUT OF MODELS MAY BE .
SEPARATED BY THE INSERTION OF & DUMMY EXPRESSION
|BETHEEN THE WODEL DUTPUT AND THE OUTPUT NODE.
- FOR E:AHPLE. IN THE OLD VERSIONt '

N1 < MUDEL! > N3 @ TAP!
N2 < HODELE >°N3 -

'IN THE NEH VEREIQN; THE CDUNTERPART NOULD BE%'
Ni < MODELL > TAPl
TAPY <€ 8 > N3 S
- Ne £ MQDELB D N3 '

IN BOTH CASES TARL IS THE OUTRUT OF MGDEL! AND
N3 IS THE SUM OF THE QUTPUTS OF MODEL1. AND MGDELaa‘

7,1.3; SORTING

_ INALL  PREVIOUS VERSIDNS'OF'SYSTID;’THE-TBPDL&GY s+ATEMENT§;;
| WERE - soﬁfen' AS THE FORTRAN CODE WAS. GENERATED IN AN ATTEMPY 10
COMPUTE ALL OUTPUT NODES BEFORE THEY WERE NEEDED an 1upur TQ SOME
OTHER MODEL,  IN THE NEW vans:nw. SORTING 18 N@T PERFGRMED _THE:'
" ORDER NF THE MODEL REFERENCES xs LEFT 10 THE usaa. "THIS GIVES THE
© UseR GREATER - CONTROL OVER WHAT FINALLY HAPPENS IN THE GENERATED:
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" PROGRAM  AND MAKEB PDSSIBLE THE MIXING OF FORTRAN sTATEHPNrs HITH

THE TOPDLOGY STATEMENTS

7.1,4, NODE NAMES IN EXPRESSIONS

A NDDE NAME HAY BE ussn N ANY TGPOLBGY OR anrnau sTAfﬁmEMT
ANa THE cunaewt SIMULATION VALUE OF THE NODE w:LL BE USED.\SSINCE"'

‘THE TGPGLUGY STATEMENTS ARE NO LQNGER SDRTED; THE PRDPER ARRA\SF

MENT 0F STATEMENTS TO INSURE THE GGRRECT VALUﬁ BEING USED 18 NOW

FACILITATED, .

7.2, NODE TYPES AND ACCESS 'TO NODES .

7,2.1, - NODE TYPES

‘IN THE PREVIDUS VERSSGN OF SYSTID ALL NQDES NERE ASSUME& T

- BE CUMPLEX FOR THE PURPOSE OF STORAGE ALLQCATIQN. CQMPLEX VALUES;TH

"NERE TRANSHI?TED FROM ONE MODEL TO ANDTHER UNLY IF THE !”TERVENING

'NQDE HAD ONLY DNE HODEL‘QUTPUTTING TD IT.. IF. MGRE THAN DNE MDDEL
»iHAD 1718 GUTPUT AT A NODE,. THE IHAGINARY PARTS DF THE COMPLEX NDDES'

. 'wERE NOT SUMMED CORRECTLY,. o o
N THE NEW VERSION, ALL NDDES ARE Asauman To AE REAL UNLESS
" "THEY ARE DECLARED CGHPLEX BY USE OF THE FOLLOWING STATEMENTY

. S .
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?'.CQM?LEX f.:{;NDDE LI5T;;{,
ALSO, ALL NﬂbgsiﬂAQIBE_FURQéD:TG sa'cqﬁpgtx BY us:gé;
;MPL:c:T t6MPLEi
HITH gLL NGDES BéiNGCOHPLEX,lﬁéAL anss MAY BE pEﬁLAéED §¥?
| REAF m;.;;NDDEFI§T;,:A1 
RESTRICTIDN.  '*AuL5 | Nunés '«,:N 'y svéfxp . g§bs§..,nR  , 

SYSTEN ARE THUS TYPED EITHER REAL DR CUMPLEX OTHER:VARIAELES May
BE OF ANY TYPE DEPENDING .ON THE FIRST LET?ER ar THEIR NAHE AND ANY

. PORTRAN TYPE STATEMENT& WHICH THE. USER MaY WISH TO INGLUDE, THE

PORTRAN xMPch:r | STATEMENT 18 ILLEGAL  IN  avsTio.

ALTHOUGH | SPECIFIC TYPE. svaremeurs MAY EE USED .(E,6, INTEGER,ETCH,

IF FORTRAN. TYPE' STATEMENTS ARE NOT USED, THE FOLLOWING RULES
APPLY? o

AR OV, X, Y ARE REAL
!*NrZ ARE INTEGER

W 15 COMPLEX

THE USER SHOULD BE CAUTIOUS IN USING VARIABLES WHICH BEGIN
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WITH  THE LETTERS V,W, AND 'Z AS » ;WLm WITH INTERNAL
VARIABLES MAY RESULT, THE USER IS ALSO CAUTIONED T CHECK THE
~ TYPES OF VARIABLES USED AS ARQUMENTS PASSED 10 MGDELS OR IN MUDEL
DEFINITIONS,

7.2,2, ACCESS TO COMPLEX NODES

IF A NODE NAME IS TYPED - COMPLEX, ANY PORTRAN STATEMENT
~ REFERENCING 'THE ' NODE WILL USE THE COMPLEX. VALVE. THE PORTRAN .
lznvaxnszc FUNCTIONS REAL. AMO A:MAG 'MUST__ BE | yééﬁ o
REFERENCE THE REAL OR IMAGINARY PARTS. | | 'V_‘

8ysTIp  TOPOLOGY. STATEMENTB ALSD USE ‘THE COMPLEX VALUE OF A
'EGHPLEX Naos,, AND  ACCEPT rna FUNCTIONS ngAL. AND ' AIMAg,

- ALSO, " THE. TOPOLDGY STAxsmamré ACCEPT THE'_FGLiuszs-éHggTHANn |
NOTATION? R ' B -

HNODE => REAL (NODE)

T SNODE: 2> AIMAG(NODE) _
ssﬁnbﬁ'=> #NODE ‘5> Raatkudnéb.'
§ => VALUE OF THE'FIRsy INPUT NODE

FOR EXAMPLE

COMPLEX % X,Y,R,S
X <% + #R + §8' > Y

WILL GENERATEs YsX + REAL(R) + AIMAG(S)
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l‘éYSTID‘ POST=PROCESSING chMA&os'tpnzﬁv,PgﬁwgbpgnrrposTISavEE' |

ARE AN EXCEPTION IN THAT A NODE NAME REFERENCES EITHER A REAL NODE . °
OR THE REAL PART OF A COMPLEX NODE, 1F THE IMAGINARY PART OF A

NODE 18 70 BE SAVED FOR PDST-PRQCESSING; IT MUST BE PRECEEDED BY A
DELIMITER, THE $ 18 RECOMMENDED FOR THE DELIMITER 10 CQNFURM 0

- THE NOTATION USED ABOVE. FOR EXAMPLE:

“COMPLEX x.v.nr
-PRINTH*_XpSY;CTrSCT

WILﬂ' PRINT THE REAL PART OF X, THE IMAGINARY PART OF Yr AND BUTH""

THE REAL AND . IMAGINARY PARTS OF €7,
 7,2,3, FORTRAN ACCESS TO 8YSTID NODES'
IN GENERAL, SYSTID NODES MAY BE USED IN FORTRAN STATEMENTS

JUST AS IF THEY WERE VARLABLES, WITH [ONE IMPORTANT EXCEPTION,
BECAUSE ‘OF RESTRICTIONS IN THE PORTRAN. COMPILER AND THE FAET

T OTHAT NGDE$ ARE NDT VARIABLES, EU? ARE DEFINED AS LOCATIONS IN THE;'H s

_V-ARRAYp §Y$TID NODES  CANNOT APPEAR IN FORTRAN HRITE STATE'u 

MENTS,  INSTEAD, 4 FORTRAN VARIABLE NMUST BE SET EquaL 10 THE
© NODE , AND THE VARIABLE PRINTED.  SEE "ExEcUTAaLE FORTRAN &
FORMAT STATEMENTS! FOR AN EXAMPLE.
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7.3, INTERMIXING FORTRAN §TATEMENTS

CALL SYSTID STATEMENTS ARE EITHER cnmmhﬁné.‘ruanﬂsv sz- |
. TEMNTS, OR THE (END  CARD, ALL COMMANDS cpnsT,DEFAULT.ETci MusT

APPEAR AT THE BEGINNING oF THE__MDDEL (OR svsrsu: .AMD _""

ALL  TOPOLOGY STATEMENTS FOLLOW THE COMMANDS, exzcuvaage FORTRAN. -
STATEMENTS AND, LABELLED FORMAT STATEMENTS MAY BE :Nrsnmzxen WETH
8YSTID ToPOLOGY STATEMENTS, ~ NONEXECUTABLE FﬂRTRAN STATEMENTS -
CWITH TME EXCEPTION OF THE ‘FORMAT STATEMENT MAY BE INTERMIXED
WITH THE 8YSTID COMMANDS ; e co

7.3,1, EXECUTABLE PORTRAN AND FORMAT BTATEMENTS

CEXECUTABLE FORTRAN STATEMENTS MAY BE INTERMIXED WITH svsrra |
:TGPDLBGY STATEMENTS IN ANY OF THREE NAYS! ‘

© FORML &> | |
FORTRAN w ', 4 JFDRTRAN STATEMENT..J

© EXAMPLES . PORTRAN % XX & NODE{ |
- X FORTRAN wnxters.soo)T:ME.xx

| FDRME (SHORTHAND) 2>

4TRAN . ...FORTRAN STATENENT
| EXAMPLED. 'i-aTRAN - IFCTIME,6T,1,) NODESs0 -
'NOTE: THERE CANNOT BE ANY BLANKS BETWEEN THE 14! §OTHE 1TV IN GTRAN
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" FORM3 (LABELLED STATEMENT) => |
o ' LABEL ....FORTRAN STATEMENT.:-‘
| EXAMPLE® 300 FORMATC! 1,2F10,5)

NOTE1 THERE CANNOT BE ANY IMBEDDED BLANKS IN THE LA&EL: o
A BLANK MUST FOLLOW THE LABEL, o :

- T43.2, NONSEXECUTABLE PORTRAN (EXCEPT FORMAT)

NGNaaxecuraaLs FBRTRAN STATEMENTS MAY BE INTERMIXED WITH TWE
SYSTID' COMMANDS, WITH THE EXCEPT!DN OF FORMAT AND,:IMPLICIT
. STATEMENTS, FOR EXAMPLEI 8

SYSTEM w USE-FORTRAN

DEFAULT % TSTOP=1,,DT#.01 ' .
_DIMENSION TABLE(S)/1.,2,s64s28, rlED /
PRINT # NI N2 -
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8, 'GORRELATION OF REQUIREMENTS WITH DEVELOPMENTS. .

TH:S- SECTION CORRELATES THE nﬁauznemeurs AS PRESENTED IN THE
BTATEMENT OF WORK FOR CONTRACT NAS9 13779, SECTION 3,3.1s
SIMULATION _Lgmsuass . ENHANCEMENTS WITH THE. DEVELOPMENTS
DOCUMENTED ABOVE, B o ‘ ‘ |

. MULTINODE MODELS (SOW 3,3,1,1) - L
REFER  TO  3,3.,1,2 MODEL-  DEGLARATION AND 3.4,2 MODEL -
REFERENCES, | o

| s:ansz EXPRESSIDN pnucassrne €soM 33,120 |
REFER TO “3,4,3 ACCESS!NG NODES N EXPRESSIDNS AND 3,53
VARIABLE' NAMES AND TYPE CONVENTIONS, .

AUTOMATIC CHECKPOINT (SOW 3,3,1,33
A SUBROUTINE CHKPNT 15 AVAILABLE IN THE L:anaav wHIcH waL.
| CHECKPDINT THE SIMULATION PROGRAM WHENEVER 17 I8 CALLED, THE
CHECKPOINTED RUN CAN BE RESTARTED WITH ' THE Execs oRSTRY
COMMAND,  THE "CALL CAN 'ae IMTERMIKED w:ru THE SIMULATInN_ 

" TOPOLOGY (SEC, 3,5), FOR EXAMPLES |
~ FORTRAN # IFtnnocT:ME.io.i.Lw.oTi CALL CHKPNT.

 CONDITIONAL TERMINATION (SOK 3,3,1,4)
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‘_REFER"TU 3.5 rNr!RH:£1N8=FbR?hAN. A srﬂféMENT TO YERMINATE
THE PROGRAM CAN BE INTERMIXED WITH THE SIMULATIUN vamLosvl_ﬂ
FOR EXAMPLE: | |

" FORTRAN 1 TF(NODES,GT.CUTOFF) 6O TO 99200

SYSTID TABLE DEFINITION (SOW 3,3,1,5) | 1
REFER 1D '3,5,2 NONeEXECUTABLE FORTRAN, THE REFERENCED
SECTION CONTAINS AN EXAMPLE OF TABLE DEFINITION, |

C BAVE (SO 3,3,1,6) |
| REFER TO 3,3,3,6 anv:. RESULTS MAY BE SAVED ON FILE.BY USE
" OF THE sAve COMMAND, | | | |

 MODIFY SORT €SOW 3,3,1,7)
| REFER TO 7,1,3 SORTING

_QUTPUT FORMAT CAPABILITY (SOK 3,3,1,8) . o
REFER TO 3,5 INTERMIXING FORTRAN, - BY NOT :ﬁcuunxué THE
PRINY' COMMAND, _WHICH GENERATES THE STANDARD PRINTED QUTRUT,
AND USING INSTEAD THE FORTRAN INCLUDE STATEMENT; THE USER "
MAY INSERT WIS OMN PROCEDURES FOR 1/0 INTO THE STHULATION

 PROGRAM,

CROSS~REFERENCE OUTPUT (SOW 3,3,1,9) - |
REFER YD .6,  EXAMPLES, 'THE NODES ARE - AUTAMATICALLY
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CROSSwREFERENCED WITH THEIR . : LOCATION IN THE V-ARRAY IN THE_
GENERATED FORTRAN Lrsrzms. '

~ AUTOMATIC CORE s:z:ns tsnw 3.3,1,10)
THE FIRST PHASE OF ‘8YSTID NOW REQUIRES LESS THAN 20K WORDS
OF  coRE. YHE SECOND PHASE DYNAMICALLY ENPANDS AND CONTRACTS
CORE AS Remuznsn. REFER 70 3,6,3 CORE HANAGEMENT. ]

, AUTDMATIC DIRECTGRY UPDA?ING CSQW 3 3 1. 113

WHEN A MODEL 18 COMPILED BY “8Y8110, A D!RECTgRy eaRD 18
PRINTED FOR THE 'MQDEL,‘NHQCH-HAg BE ADDED TO THE BIRECTORY.

WITH. THE EXECE EDITING FACILITIES, REFEél TO_E:S,évsfto'::
‘MGDEL:D:EECTbR*"AQD 6. EXAMPLES, s o :

REAL & CUMPLEX NODES ¢SOW 3 3 1,129 ) SR

CREFER  TO 3,3.2  NODE  TYPING, AND 3,33 1/0 AND

-PusT-pnoczsszns. CMND 3,4,3 ACCESSING'  NODES 1N
EXPRESSIONS, . | -

lTMDDEL DEBUGGING GAPhBILITY (SOW 3,3,1, 13) ‘
f REFER TD 3. 5 IN?ERH!X!NB FDRTRAN. A SUBRDUTINE EXISTS IN |
THE LIBRARY HHIGH PRINTS THE PGRTIQN OF THE V-ARRAY ALLOCATED‘
TO A MBQEL; IF A cALL TO THE SUBRDUTINE IS 1NCLUDED IN THE
MGDEL. FUR EXAMPkE!

FDRTRAN * CALL: DESUG('ID&NT’.ZZ:ZJ
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'OTHER  1/0 STATEMENTS OF THE USERS CHOICE CAN ALSg BE INCLys
DED . | | | |

8YSTID mﬁnsgzns ALDS sOW 3,3,1,i0) | o
REFER 10 3,5 INTERMIXING FDRTRAN. A USER CAN WRITE A MODEL
ENTIRELY IN FORTRAN,_ AND © BY - PnEcéEniNs IT WITH A CORRECT
MODEL, STATEMENT. ALL INTERFACING WILL BE GENERATED AuvaMATx-

| CALLY.

'»~cnnvsnr SYSTID T0 EXECH csaw 3,341, 15: -
" REFER T THE FREFAC!. |

INTERAGTIVE saapazcs INTERFACE tsaw 3.3, 1, 16)
REFER AL 9. Mops ananu:cs paansg, SR

 MISC, SYSTID ENHANCEMENTS (SOW 3,3,1,17)
COVERED IN SOW 3,3,1,t THROUGH SON 3,3,1,16,
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9, MOPITS == INTERACTIVE GRAPHICS DUTRUT PROCESSOR -

GRAPIE ;OvTPUT'FRGﬂ 8vé7to-ud§MALLv CONSISTS ‘OF PRINTER PLOTS
OR  8C4020 #Lﬂts ON THE JSC UNIVAC SYSTEM, WOMEVER, USE OF THE
JSC MOPS. TERMINAL WAS IMPLEMENTED THROUGH USE OF THE - SAVE
" COMMAND  AND THE_DEVELOPMENT OF A PROGRAM Tn.bxgﬁ;nv sAva‘svéTiD
‘_QAT#. THIS PROGRAM IS RESIDENT 'IN. THE SYSTID-ABS FILE AND 18
 NAMED MOPITS, - o R .
 thE PROGRAM QUERIES THE-USER‘EQR THEY$Y§TIn"F1Lk authw:En y
AND  NODE. NAME (S DEFINED WITH K BAVE COMMAND), AND THE TIME.
LIMITS tdexrsi FOR THE PLOT,: THE DATA 18 FRAMED; 1F NEﬁEssanv. |
~ INTO  SEVERAL PICTURES WITH CONSTSTENT AXIS SCALING FOR THE ENTIRE
 ,lsET' - : : . i
THE  PROGRAM wgé' WRITTEN IN MODULAR FORM. AND MAY BE. EASILY -
f‘MuanIEo TO SATISFY THE szMs QF ANY USER, -
THE EXECUTION PROCEDURE IS AS FGLLONS:
- exqr svsv:omnas MUPITS
THENT

_a KEY IN FCw0
. RESPOND TG—THE:GUESTIDN3 PRINTED GN‘THE SCREEN

« TRANSMIT A BLANK TO CDNTINUE INTO THE NEXT PLDT
QuUTPUT FRAME o S

« TYPE IN STOP  FOR A GRACEFUL EXIT, GR let TG
ABORT - ‘
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The following is an example of the MOPITS routine output:

SEITARTELAE LA L EENE

RS ELAREL IR LEL)

T

R

-Gs8Gaae

.1o8g

[
ni
£

e

i)

.Z2BE800-01



DISTRIBUTION LIST - SHUTTLE EPDC

SIMULATION STUDY PROGRAM

HUGHES AIRCRAFT COMPANY
BOX 92919, LOS ANGELES, CA

90009
. Ackerman
. Bleviss

. Drebinger

P

Z

J

P. Dupont
M. Fashano

1. Highberg
J. MacCalla
L. McGlothlen
Newlands
Palmquist
Paynter

. Rechter

Silianoff

Program Manager

Stivers

Stoolman

T B -~ B = A~

. Sullivan
Data Bank {2)

NASA/JOHNSON SPACE CENTER
HOUSTON, TEXAS 77058

C. Dawson Technical Officer
R. Moorehead

R. Murdock (LEC)

J. Pawlowski Technical Monitor
F. Tabor Contract Negotiator

Assoc., Program Manager

373/8505
373/8110
373/8110
366/524

373/8180
373/8505
373/8120
366/522

373/8180
373/8505
373/8180
373/8110
373/1161
373/8595
373/8110
373/8180
373/8110

Bldg.
Bldg.
Bldg.
Bldg.
Bldg.

16/EJ5
16/EJ5
16/EJ5
16/EJ5
16/BC7

(213)648-8021

(213)648-1731

(713)483-5832

(713)483-2981
(713}483-2746



